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Are you in line for this profit- 


Bridgeport, Conn. * 


— 


" ( 

START. THE STREAM 2 
OF DOLLARS | r 

| 


All over your selling-field peop’e are looking for 
a hot water-heater that is inexpensive to buy and 
use, is easily installed, can't be upset, has no live or 
hot pars exposed, and is sure to be turned off when 
not in use. When you offer them a 


“GEYSER” iz 
Electric Hot RM; 
Water Heater i ! 


| 
it’s as good as sold. Justa turn of the handle 
to the left for cold+;to the right for hot water 
all the way from lukewarm to boiling. Inquir- Easily attached to any 
ies are coming thick and fast; wherever there is | pipe replaces the reg- 
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a “GEYSER” dealer we forward them to him. > ular faucet. 
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able year-round business in e 


your locality ? 


Write to-day to 


her i 
lectric — K D 
Manufacturing 
Companßyy . ~ 
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TO-DAY is 


the time to 
writ e—don’t 


ASF 
wait till you are =. wa FOJ 327 
swamped by the É pa | p 
rush of holiday N “ 
trade. = d — 
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ELECTRICAL AGE 


To the Men who 
Sell Mazda Lamps 


HAT more helpful influence in 


The Kind of Stories in 7 your selling can you obtain than 
this Issue 8 the details of how some salesman has 

How a salesman overcame a serious handicap V successfully secured the very same kind 
and landed a customer who proved to be a > of contract you are working on now— 


$10,000 buyer. 


and the very same kind of business 
you will go after tomorrow. 


How by clever salesmanship a salesman changed 
the method of lighting all the bowling alleys in 
his town. 


Purely as a help to those who sell any 
make of Mazda lamps we publish “How- 
I-Did-It” monthly. The successful sell- 
| ing stories it contains are written by 
à lamp salesmen for lamp salesmen. 


A prospective customer didn't have money 
enough to consider a change to electricity. The 
salesman timed a visit so as to meet him when he 
had the money. He got the business. 


How a salesman got a church to change its light- 
ing scheme while repairs were being made to 
church interior. 


If you are not regularly reading 
“How-I-Did-It” get your name on our 
mailing list now. It is 


Sent Gratis 


— — — _. 


A story of how a salesman’s wife got a Wrong 
match of colors from a dry goods store. The 
salesman took up the kick with the manager and 
showed him how his lamps would prevent any 
further disappointments sold him, and the mer- 
chant advertised his new color matching lamps. 


Real Sales Stories Each Month 


99 ~a . * 
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~ Short Stories of Lamp Sal 
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How the Stories Are Secured 


Every salesman employed by a central Station, Dealer or 
Contractor is requested to send in the story of his most in- 
teresting sale of lamps. Each month we pay $15.00 for the best stor and 
$10.00 for the second best. For every other story we accept, we pay $2 00 
each. The book of rules governing the contribution of stor, ken 
on request. 


December 
1916 
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25 Switchboard Construction and Installation 


In This Issue: 


/ ish tag 2a 3 Benjamin Gross 
Chief Engineer, I. K. Comstock Co. 


28 Electrical Development in IQ 1G 


33 The British Electrica] Industry in 1910 


FV R. E. Neale 


Electrical Engineer, London, England 


34 Editorials—1gi6-1917; The Value of Appearances ; Legislation: Radio and Postal 

37 New Construction for Eastern Pennsylvania Railways Co .. MI. M. Samuels 
41 Essentials of Direct Current Armature rf dade vans ye aa T. Schutter 
49 Operating and Merchandising in Small Towns— 


Lewis McArthur, C. R. Young and J. F. Farquhar 


Other Items of Interest: 


INSTALLATION, OPERATION, POWER APPLICATION : New Propucrs: 
Welding Tool Steel Tips to Machine Steel Electric Tea Kettle; Traveling Window 
Shanks; Electrical Requirements for Dock . Sign; Automobile Engine Heater: New Con- 


Handling Machinery. 


PROBLEMS IN ELECTRIC PRACTICE: 


Conduit Couplings, 


trol Sockets for Candle Fixtures: Electric 
Coffee Percolator: One-Man Sign Receptacle; 


ie Re ete hanes Double - Acting Piston Pump; Outdoor 


Standard Wiring Diagrams; Questions and Switching and Substation Costs; Safety Coils 
Answers: Short Cuts and Minor Methods: for Series Alternating Current Circuits: 
Dehydrating Transformer Gil. Socketing “Safety First“ in Switchboard Construction: 


Wire Rope. 


CUM MERCIAL: 


Operating and Me 


A Motor Coil Tester; Oil Reclaimer; Fuel 
Oil Burner; Portable Storage Cell for Test- 
rehandising in Small ing: Reverse Phase Relay of New Design: 


Towns. Small Electric Hoists; Demand Meters. 
MEMBER SUBSCRIPTION PRICE—United States and Posessions, Mexico and Cuba $1.00 a year 
Canada $1.50 a year. Foreign Countries in Postal Union $2.00. 


CAUTION—Do 
the publishers 


Entered at the New York Post Office as 


NOTICE TO ADVERTISERS—To insure insertion, all co J. euts, ete., for changes of 
regular advertisements {n ELECTRICAL AGE sbould reach us not later than the 25th 
OF THE MONTH preceding date of Publication: three cays earlier if proof is de- 


not pay solicitors, unless they present written authority, with date, from 
to collect money. 


special form up to the 30th. “BO tf RACTAL- 


Member Audit Bureau of Circulation. 
Second-class Mail Matter. Copyright 1916 by Technical Journal Co., Inc., New York, all rights reserved. 
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In the worst of weather 


FIREPROOF 


No organic materials 
used in their construc- 
tion. 

Air and Spacing de- 


Require 
„ E Cast-in 
| Reactors 


HERE is nothing to be gained in Te- 
calling the results of heavy short cir- 
cuits caused by broken wires or insu- 

lators during the height of wintry storms, 

But there is much to be desired in an in- 

vestigation of | | . 


G-E Cast-in Reactors 


as protectors of your station apparatus 
from the effects of Over-current caused by 


Your Stations. E 


AIR l 66 99 66 99 | 
INSULATED: fusulation bor their “grounds” and shorts. | 
Spacing is increased , i _ í 
INSULATION between layers as poten. The installation of these solid concrete 
IS GRADED tial differences increase. 11 * ; 8 
END TURNS End turns are extra keactances will immediately place a silent 
ARE EXTRA spaced on Reactors for : 5 
INSULATED higher voltages" guard over your station equipment. Then 
, Good ventilation to any outside transmission line trouble will 
issipate heat under ° . í 
OREN (EON. short circuit conditions not have the disastrous results which, in 
Easy to inspect and your knowledge, have been suffered by 
ciean. ° ° . „ 
SIMPLICITY Cable — Concrete - stations and substations not equipped with 
ITSELF Metal Fittings—Porce- Cagt-in Reactors. 


General Electr 


lain Insulators. 


General Office: 


Sales Offices in All Large Cities 


Ius Trade Marie The Guarantee of Excellence on Goods Flectrieal. | 


ic Company 


Schenectady, N 
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Your Plans For The New Year 


include extensions of lines— 
relief of overloaded circuits— 
connection of new loads. You 
will need more transformers: 
you owe it to your customers 
and yourself to Provide appara- 
tus that will serve them year in 
and year out with a minimum of 
upkeep from you. If you specify 


PEERLESS TRANSFORMERS 


you can be sure of rugged re- 
liability, low core and cop- 
per loss, and good regulation. 
Deliveries will be made to fit 
your construction schedule 
Our reputation for keeping 
promises means that you can 
keep yours. Prices are right 
too; you'll find that out as 
soon as you let us quote on 
your requirements. 


The Enterprise Electric Company 
Warren, Ohio 


< — 


Transformers of all kinds for all purposes 
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—and speaking of 1917, 
here’s to a better year than 
youre expecting and another 
year of— 


DURADUCT 


Thanks are due both} our 
old and new friends for 
the big, successful year we 
have just had. 


eS 
TUBULAR WOVEN FABRIC CO. 


PAWTUCKET - ...... R. I. 
A. HALL BERRY, General Sales Agent 
New Tore Chicago 
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Is Your Fan Stock Sold To You Or For You? 


It makes a big difference which the difference between the satisfactory profits 
on fans which people ask for and the close margin on fans which require a lot of time 
and expensive sales effort before you can persuade customers to accept them. 


The Robbins & Myers policy has always been to put more effort in helping the 
dealer sell fans than in selling fans to the dealer. It was this policy which, nearly a 
decade ago, led The Robbins & Myers Company to start an advertising campaign to 
the general public on Robbins & a pans, before any other fan had been so ad- 


vertised. 
| This policy was adopted, of course, with the belief that The Robbins & Myers 
Company would benefit to the same extent that electrical dealers would be benefitted 
by this advertising. The Company believed that the more easily Robbins & Myers 
Fans sold, and consequently the more money they made for dealers, the more dealers 
would want to handle them, the more surely they would stick to the R & M line year 
after year, and the less effort we would have to make to get dealers to carry R & M 


Fans. 


It has worked out just that way. And Robbins & Myers Fan advertising has 


been carried on consistently year after year. 


To-day The Robbins & Myers Fan is known everywhere. The dealer doesn’t 
have to waste time arguing R & M quality. The public knows The Robbins & Myers 
Fan is a quality fan—one backed by an absolute guarantee to give satisfaction. 


The R & M line is made in the light-weight, handsome drawn steel construc- 


tion in all sizes and types. 
Catalogues, price lists and information on the line of window displays, imprint- 
ed booklets, lantern slides and other helps we supply dealers will be sent on request. 


THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO 
New York Boston Philadelphia Rochester Cleveland Cincinnati Chicago 


Robbins &Mvers Fans 


St. Louis San Francisco 
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Twenty year s of successful experience in the manufacture of trans- 
formers means much to our clients—principally SATISFACTION and 
freedom from costly losses. 


With the hundreds of KUHLMAN TRANSFORMERS in use installa- 
tion costs were reduced from 15% to 20% as well as bringing the ele- 
ment of safety up to the highest point of efficiency. 


@e KUHLMAN 


SERIES-MULTIPLE TRANSFORMER 


is especially adaptable tothe economical and efticient 
operation of the TypeC Mazda í Nitrogen filled) St reet 


pendent Of the other and should an interruption occur 
to one it in no way affects the circuit, 


Lamp. ti i si] i 
p | Still another—the KUHLMAN automatically takes 
The advantages this transformer offers are many. care ol conditions brought about by lamp outages 
For instance—instead of bringing a dangerous high Maintaining constant current in the circuit up to a 
voltage up through the pole a 20 volt IS. ampere cir- point of 25 per cent of lamps out. 


cuit is led UP TO THE LAMP FROM THE KUHL- An investivation of the further adv antages KUHL- 
MAN TRANSFORMER. This method makes for a MAN TRANSFORMERS Offer will pay Nof We 
constant amperage and a conunuity of service, free manufacture all kinds for lichting ind! pot con- 
; i - ions. too , 8 . „ bn 
Irom interrupt on ditions and sUdrantee our produi tS ut zonditionally. 


inde WRITE 


KUHLMAN ELECTRIC CO. 


BAY CITY, MICH. 


Another important feature each lamp | 


Transformer Manufacturers 
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This Service is Yours 
for the Asking 


Our Merchandising Service 
Bureau is fully equipped to help 
you get more profits out of your 
lamp business. It will furnish 
complete selling plans if you so 
desire — free. Why not consult 
this Bureau during the ensuing 
year? A request to any of the 
National Sales Divisions repre- 
sented by the labels below will 
start a staff of experienced mer- 
chandisers at work on your sell- 


ing problems. 


Nationa. Lamp WORKS 


= OF GENERAL ELECTRIC co. oR 
C NELAPARK CLEVELAND. 


d 

' Member Society for Electrical Development 

i o It Electrically ' 
4 

| ; 
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For 1917— 


— — —— et 


Menominee Fans 


A new model is the eight-inch oscillator (No. 155), 
of Menominee quality in every detail, but | 
| selling at an exceptionally low price. All : 
last year’s models appear in the 1917 line. | 


Unusual conditions in the material market make it 
desirable to arrange for your 1917 require- 
ments at this time. We can guarantee the 
Price for the season when contracts are 
made now. 


| Catalogs, sales literature and full information on 
request. 


Menominee Electric Mfg. Co. 


Menominee 


Michigan 
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Another 
Western Electric 
QUALITY PRODUCT 


i Se: catalog 
with one uni- 
form set of list 
prices-and one 
basic discount 
on everything 


~ Read what three users 
of electrical catalogs 


r 
decided to adopt you 
We have finally lante 
talog at 11 ou” rT we 


feel that we 
and our varí 


jesues come out. 


—— 


r We ara much pleased with It, especial 
ocaus l isti 
auge we find the listing of articles 80 much more 


sim 
imple than was the old Style catalog which we had 


SAE TIME AND RET g Ty > SSIS DRE, CEOE SEE AEI EA A . 
festem Electric Company : w mcm, 
TAIO, INCORPORATED 193 BROADWAY, N. Y 
f) irks vl n n A We have not received copy of the 1917 
5 f b ö Vear Book, please send it to us. 


` [ute 


la. 
Houston 


N Google 
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The remarkable growth of demand for 


BUCKEYE Conduit and REALFLEX 


Armored Conductor 


AAC 


. — ——— 


FE 


is the best evidence of their 
quality and the advantages they 
offer to users. 


BUCKEYE Conduit is made 
from the best steel We can pro- 
duce for that especial purpose. 

t is made in the best manner 
and with the utmost care. 


BULL 


U 


REALF LEX is rapidly being 
recognized as the most flexible, 


durable and handsome of all 
armored conductors. 


You want the best. Try them. 


Ghe 
y , 
estem Conduit Co, 
The Youngstown Shet% Tube Co 
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L a AA 300 VOLTS - 1320 WATTS 
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Seren. ° 


NATIONAL METAL MOLDING 


iti tection for ex- 
i olding not only furnishes positive prot 
depo a 9 = be oak part of the decorative interior treatment. 


| in effeci 
| i ] ater paints perfectly or can be given a grain eff 
Ta mn ah Easily nok ras 4 installed and made of : zinc- 
stee! alloy which will not rust. Complete line of “NATIONAL” fittings. 


‘Write today for copy of 96-page handbook giving 
e 3 data and installation directions. 


National Metal Molding & 


Manuflocturers o f ; 
Electrical Conduits & Fittings 
1108 Fulton Building, PITTSBURGH, PA. 


° 0 Detroit. 
Boston. Ne xk. d d | i 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 
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A Modern Interurban Power Station 


Completely Equipped With 
Allis-Chalmers Power and Electrical Machinery 


Under an Allis-Chalmers contract you may purchase a single generator or prime mover, a com- 
plete electric unit or your entire power and electrical equipment. . E 

Any type of prime mover may be included—Steam Turbine, Steam Engine, Gas Engine, Oil En- 
gine or Water Wheel. Complete Units are built in the same shops and under the same supervision. 

Such a contract with its undivided responsibility necessarily means responsible supervision, a 
guarartee of completeness as well as a saving in expense. 


Let Us Figure on Your Equipment 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis. 
Offices in All Principal Cities 


Canadian Representatives: Canadian Allis-Chalmers, Ltd., Toronto, Ontario 


Six Fuses 
in One Plug 


improvement in 
Mazda Lamp. 


Central Stations— Isolated Plants 


Many a Central Station has cut its main- 


tenance cost in two by adopting the III 
Fuse Plug. 


Isolated plants can be sure of uninterrupted 
se SIMONE Fuse Plugs. 


these users 


with Mull Fuse Plugs. 


Atlas Selling Agency, Inc. 


450 Fourth Avenue 
New Vork 
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Inside the New 


HY-WATT 
Battery. 


are materials like the old dry-cells — but 
arranged so that every bit goes into useful 
work. A Hy-Watt has lots of kick left when 
two generations of dry-cells have gone to the 


junk-heap, and there have been no troubles 


ti 77 . . * 
with shorts“ or opens inside its strong, 


waterproof case. 


LE ARK BATTER) 


| POWERFI, . 
Hunter Fan & Motor Co. FUL 


114-118 Liberty St. 


New York City 055 
Pe 
No ) l 


CLEVE aun Pi ‘ 
u 5 Lin s 

“Ar AND 5 eme 

any elk ae 


. ait SN MNN; 
a z 2 Hy-Watt is a live proposition for live dealers; 
A : This is the New Catalog of = there’s more than twice the profit that there is 
4 E F 2 in the round cell, and you're sure of repeat 
; = Hunter Fans 3 orders from every Hy-Watt buyer, for we are 
a = for 1917, showing a line complete in each = giving our dealers full sales-control in their 
É > detail with every up-to-tne-minute improve- territory, and every possible co-operation. 
9 ment. Plug and 10-foot cord furnished with Write now, before vour territory is snapped up. 
all portable fans. 


All Hy-Watt batteries have twice the life; 
two binding posts: highest current: more 


power; less weight; less size. 


Sales territories are going fast— write 
today for our agency proposition. 


N asi 
=- — 


A Fan to Fill Every Requirement 


HUNTER FAN & MOTOR co. 


Arthur Organ, Sales Manager 
114118 Liberty St., New York City 


un % 


The Cleveland Battery and Electric Co. 
1796 E. 66th Street, Cleveland, Ohio 
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Now fora 
big Xmas trade 


Pike Poles 


Are made of Washington Fir, which is 
better than ash or hickory. Out of the 
dozen different kinds and grades of 
i) this Fir, we use the soft, old growth 
J yellow quality, free from defects, abso- 
4 


i g ivi ‘tical things for Christmas is 

The habit of Piving practical things fotr irist : 
eae by leaps and bounds. The Hoover is gust the 
tna toy the g ft to wife, mother, sister or dauchter. 

H OVER DEALERS WHO FF \TURED THE 
HOOVER LAST CHRISTMAS S] ASON ( LEANED 
UP THOUSANDS AND THOUSANDS OF DOL- 
LARS PROFIT. 


You get money that is otherwise divided up ji si 
| i i i “Tl - IMO! í umber of stores, when yot Se! < 
: lutely straight grained and running pur hase ; ame g 19 0 „ 
> 5 OOver ani « 111 1011 $ y 5 ic. 
| lar rings to the inch. n „ atte 
| from 14 to 18 ennuy g WRITE! If y iroa 2 3 * en Sor Sui 

This makes a lighter and stronger pole finse to take advan tate af d cb euie „ 
than any other wood. It will not easily 


splinter off in the user's hands. The 
pikes are of crucible steel riveted in. 


Oshkosh Mfg. Co. 


Oshkosh, Wisconsin i 


The Hoover Suction Sweeper Company 
1821 East Maple Ave., New Berlin, Ohio 


Cast Metal Out- 
Door Lighting 
Fixtures 
Of Every Description 


Catalogs That Sell Goods 


When the ECLIPSE LIGHT COMPANY con. 


Brackets, Lanterns, Ceil- 
| ing Lights, Standards, 
| etc. The fast selling, 


templated printing its latest catalogs, we considered 
: the fact that a great many electrical dealers do not 
8 carry stock. 
nd so in issuing our No. 42 and No. 43 we 
Ë brought out catalogs containing cuts that are more 
than mere illustrations of the merchandise They 
are photographic reproductions of Lighting F ixtures, 
ixture Parts and Lamps that have a real selling 
5 value, arranged and indexed to appeal to your cus- 
: tomers as well as to you, 


@ A request on your business letterhead brings you 


either the “Leader jn Light,” or complete catalog 


of fixtures, appliances and supplies or “Lighting Fix- 
tures of Quality,” Just fixtures and lamps shown at 
their very best. Which do you prefer ? 


sh ECLIPSE LIGHT COMPANY 


New Address 
583-85-87 Broadway 


popular priced line em- 

bodying money saving 

features. Brackets take 
` sign receptacles. Quick 
| and easy to wire. 


No advance in Prices 
Immediate Shipments 
WRITE FOR CATALOG 


Herwig Art Shade 
and Lamp Co. 


2137 North Halsted Street 
CHICAGO, ILL. 


New York, N, Y. 
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Christ 
J. Still 
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Send for Catalog of 
Water Power Information 


This book contains information con- 
cerning various methods of measuring 
streams: also gives tables of power, 
speed and quantity of water used by 
the turbines under different heads. 
Efficiency tests are shown and a great 
deal of other useful data given, as well 
as a large number of interesting illus- 
trations. l 

If you are contemplating the devel- 
opment of water power it is to your 
interest to write us. 


Samson Turbines | 


The quicker the speed of a 
generator the lower its cost. If 
you expect to direct connect 
generator to turbine shaft we 
can save you money on your 


installation. , . 
Our competent hydraulic en- “wet i 7 


gineers will give you any infor- 

mation that you may need about 

the installation of turbines. 
Write us today 


James Leffel & Co. 
402 Lagonda St. Springfield, Ohio 
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TIME-SWITCH 
THE BEST 


Type C' (Twice Daiy, 250 Volte) For 
the Ordinary Instalation, euch as 
Store Windows, Signs. Entrances, 
Multiple Street Lights, Storage Bat- 
tery Recharging. ete. 

Type “E” (High Tension Oil Brea) 


For Series Street Lights, Transformer 
Primary Circuits ete. 


Clock removable frem 
here to wind and set 


Supports 
allow space 2 of 
switch for wires. 


Type F (Doube Throw for Two-Rate 
Meter Service) 
(““Multi-Circuit’’) 
Bouss Conddori, Ornament 
ost Lichte. ete. Switen may ba manually 
ALL EIGHT DAY CLOCKS Ae 4 l 
switch mechaniam. 
Other types to suit spe ial conditions. A full line for all purpoees. 


Send for Catalog 


Campbell Electric Co. 


Lynn, Mass. 


Switch set by move- 
ment of lever to this 
position. 


[ron Cover removable fer 
wire connections. 
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Electrical 
Practice 
Complete 


Encyclopedia 
of Practical 
Electricity 


American Electricians’ 


Handbook 


¶ Brimful of those facts about practical 
electricity which every man in electrical 
work needs to know. 

@ Never before has there been such a 
book—one that covered all the practical 
problems of electricity in a way that was 
so easy to understand. | 

¶ In a compact, leather pocketbook of 
700 pages, there are all the facts about 
practical electricity. There are over 900 
illustrations in the book, which show ex- 
actly the right way to handle electrical 


problems. : 
A LIST OF THE SIX SECTIONS 
J. Fundamentals. /54 pages. 156 illustrations. 


II. Generators and Motors. /72 pp. 136 tlustrations. 
III. Outside Distribution. 72 pages. //8 illustrations. 
IV. Interior Wiring. Z% pages. 274 illustrations. 

V. Transformers. / pages. 58 illustrations. 

VI. Illumination. 50 pages. 40 illustrations. 


Return Privilege Coupon 


McGraw-Hill Book Co., Inc. 


239 West 39th Street, New York 


Enclosed find $3.00 for which send me Croft's 
American Electricians’ Handbook, postpaid, — 
and subject to return and refund within 10 
days of receipt if unsatisfactory. 


Signed 


Address 
E.A.1 


| 
| 
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—Juniper 
Poles— 


(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock -quick shipment 
20 Different yards 


Cross Arms 


Long Leaf Pine 
Unpainted --- Painted --- Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 

From Producers to Consumers 


Write for Prices 


The Southern Exchange Co. 


97-99-101 Warren Street New York City 


Extra profits on every job 


tells the story. When you use enameled 


conduit why not eliminate running dies 


over pipe ends; reversing couplings? 
Pittsburgh Standard Thread Protected 
Enameled Conduit reaches the job ready 
to use. It pushes your profits to the peak. 
And it costs no more than ordinary 
enameled conduit. Which will you use? 


Enameled Metals Company, Pittsburgh, Pa. 


ROBERTSON SALES CO., Southern Sales Agents 
2025 No. 4th Ave., BIRMINGHAM, ALA. 


3-60 A Form 3 250-600 V 


Save Time and Money 


in your plant by protecting your circuits with 


Add 
Renewable Fuses 


They may be refilled over and over again. All 
they require is a new fuse element which can be 
quickly broken off from a Daum Fuse Strip and 
inserted in the fuse. 


Oh! Co-lum-bia, a gem of a cut-out box. 


COLUMBIA QUALITY 
Type E Guttered Cabinets 


for Regular Plug and Panel Cutouts and 
Dead Front Perkins Panel Cutouts. 


Write today for Bulletin J. 


A. F. Daum Co., Pittsburgh, Pa. 
Sole Manufacturers 
Representatives: 
Willis C. Squire & Co., Western Union Building 
Chicago, III. 
Geo. H. Trask, 76 Sacramento St., San Francisco, Cal. 


Cat. No. 834 E 
with 4 Perkins dead front panel cuts 


Write for the New Bulletins Now 


145 "a 


Columbia Metal Box Co. 


226-228 East 144th St. NEW YORK CITY 


VNU ARY, Je- 
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LUX ARGON and NITROGEN Filled 
Lamps are particularly prominent due 
to their high standard of quality and 
efficiency, and the great variety of sizes 
manufactured from the smallest --Forty 
watts--to the largest produced--1500 watts 


(] LUX MFG. CO-HOBOKEN, N.J. 
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Have You Considered | 
the advantages of installing STANDARD Steel Tape 
Armored Cable directly in the ground without conduits or 
manholes ? There are many ways in which such cable can 
be employed in your service with great economy. 


_ Write our nearest office for full information. 


Standard Underground Cable Co. 


Pittsburgh, Pa. 


Philadelphia Chicago 
New iTS San Francisco St. Louis 


And other principal cities. 


J. P. MENTZER & COMPANY 


S. S. STOLP 


ELECTRICAL APPARATUS AND SUPPLIES 


2210 SOUTH PARK AVENUE 
CHICAGO, ILL. 
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and not only in Cleveland but everywhere you will find 
Westinghouse bo- cycle Booster Converters preferred because 
of their dependable and economical operation. 


The illustration shows the original 2000 K W. 60-cycle Booster 

vonverter that has been so successfully operated by the Cleveland 
Electric Illuminating Co., for eighteen months, as to warrant their 
recently placing in operation two additional units with similar 
results after six months’ Operation. 


The Narragansett Elec. Lighting Co.1-2500 Kw. The Merchants Cent. Heating Co. 2- 1500 Kw. 
The Cleveland Elec. Ill. Co. 3-2000 Kw. The Edison Elec. Ill. Co. of Boston2-1000 Kw. 
7 The Edison Elec. 111. Co. of Boston. 2-2250 Kw. The Dayton Power and Light Co. 1-1000 Kw. 
be? The Philadelphia Electric Co..... 3-1500 Kw. The Hartford Elec. Lighting Co.1-1000 Kw. 
The Canton Electric Co 1-1500 Kw. The City ot Cleveland... 2-1000 Kw. 7 i 
The Des Moines Electric Co....... 1-1500 Kw. The Brush Electric Co.......... 1- 500 Kw. 
The Merchants Heat & Light Co...2-1500 Kw. The Duquesne Light Co 1- 500 Kw. 
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Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Penna. 
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Switchboard Construction and 
Installation 


By Benj. Gross 
Chief Engineer, L. K. Comstock Company 


Modern electrical equipments require a grade of 
switchboard construction and installation far su- 
perior to that used before the last decade. Old 
types of wooden racks on the one hand, and the 
elaborate supposedly artistic “show” boards on 
the other, have been replaced by a type indicative 
of common sense construction and a knowledge of 
true engineering. The installation of a board and 
the manner of connecting the incoming and out- 
going feeders is equally as important as the actual 
construction. This article gives suggestions as to 
general requirements for switchboards, and de- 
scribes several forms of connections and means of 
improving the arrangement and appearance there- 
of. Schemes of connections, such as cables carried 
to their lugs in conduit, copper extension bars flat 
and round from the switch studs to lugs at top or 
bottom, wires in troughs, and others are illustrat- 


a switchboard may well be called, deserves 
close attention and its arrangement should be a 
subject of thorough consideration in any plant 
or fair sized building. An improperly designed switch- 
board can very readily counterbalance a good wiring 
equipment and render its operation unsatisfactory. 
There are two specific items to bear in mind in the 
design and installation of a board, systematic, neat 
arrangement and simplicity of operation. Of course, 
there are various items entering into the proper car- 
rying out of these two features, and it is with these 
that this article deals. We, however, will consider 
more the actual installation and arrangement of 
switchboards with respect to the building and the 
systems they control, than the design or methods of 
construction. 
For Central Station Supply 
In chosing the location of the main house switch- 
board where the current supply is obtained from the 
street mains of a public service corporation, two items 
should be looked into, one more or less affecting the 
other. First, locate the board so as to be readily ac- 
cessible to the building engineer and secondly so place 
the board with respect to the point of service entrance 


Te brain of an electrical distributing system, as 


and the rising points of the distributing system, to ef- 
fect a maximum economy in quantity of copper re- 
quired in the feeders, by striking a mean between the 
potential drop in the service mains to the switchboard, 
and in the feeders to the panel boards. The most 
economical arrangement as regards voltage drop is of 
course such that all feeders as figured on carrying ca- 
pacity required should work out to be either larger 
than or equal to, that figured on maximum allowable 
drop. This may be taken as the rule, when the switch- 
board can be placed somewhere between the point of 
service entrance and risers so that the mains from the 
former be not too long and can also be based on ca- 
pacity. Building conditions are occasionally such, 
however that such an ideal condition connot be obtain- 
ed, when the board must be located within a certain 
defined space. Whenever possible though this rule 
should be borne in mind for the sake of economy in 


feeder costs. 


Fig. 1—Leads Brought 
Up to Lugs in Condust. 
This Switchboard was 
for Temporary Use Dur- 
ing Construction. 


A switchboard contains a controlling device for each 
feeder in the building. For lighting usually a knife 
switch and fuses, for power either this or an auto- 
matic circuit breaker is used. As general practice a 
fused knife switch is sufficient for lighting feeder con- 
trol, but for power it is ofttimes advisable to use an 
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automatic circuit breaker, equipped with overload 
coils. When there are several average sized motors on 
a particular feeder, a knife switch and fuses is suff- 
cient, but if there be also one or more larger ones tak- 
ing excessive starting currents, then a circuit breaker 
is advisable. The first cost of a circuit breaker is 
greater, than for a fused knife switch, but the main- 
tenance is far less, not only in cost of replacing plain 
but time saved in throwing in the breaker, overhunting 


it | 


| SECTION AA 


Fig. 2—Cables Brought Down in Conduit 


about for new fuses. For elevator feeders, it is always 
advisable to use circuit breakers, and in addition to 
overload coils, inverse time element coils which will 
open the breaker within about three seconds on 100 
per cent. overload. The object of this is to avoid the 
breaker coming out on an instantaneous peak load as 
occur with elevators starting up with load; the exces- 
sive current usually fall very rapidly, almost always 
before the time required to trip the breaker. 

When the switchboard is distant from the service 
board it is sometimes advisable to provide a main un- 
fusedswitch for lighting and for power. 

For Isolated Plants 

A switchboard in a private plant can be considered 

as being in two sections, generator and feeder. A sep- 


li 
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arate slab should preferably be provided for cach gen- 
erator, containing, for average sized direct current 
three wire plants, two ammeters, a field rheostat, main 
line unfused knife switch, overload (and with more 
than one unit also reverse current trip) circuit breaker, 
voltmeter switch or receptacle and pilot lamp. If this 
is but one machine, the generator panel should also 
contain a voltmeter, but where there is more than one 
unit, a differential type zero-center voltmeter is recom- 
mended, one coil being arranged for connection to the 
generator busses through a plug receptacle, and the 
other to cach machine, ahead of the main line switches, 
through similar plug receptacles. Thus when par— 
alleling one of the machines with the others, this volt- 
meter can be connected in as described, and when the 
instrment reads zero the voltage are alike and the 


Fig. 3—Copper Bars Between Studs and Splicing Box 


machines can be thrown together. In addition a regu- 
lar voltmeter is also suggested, to be used as a spare, 
and also for ground testing through a voltmeter switch 
that can be mounted on one of the generator panels. 
It is also recommended that an integrating watthour 
meter be provided. Usually one for the total output 
is sufficient, but, some engineers prefer to know what 
each unit is doing and install a recording meter for 
each. l 
Where there is a fluctuating power load, sufficient 
to cause a flicker in the lighting, there may be a sep- 
arate sct of busses provided, one for lighting and the 
other for power. The main line generator switches are 
made double throw so that any unit can be connected 
to either bus. 

The feeder section can be arranged practically as 
above outlined, except that unless the feeders be use- 
lessly lengthened, the lighting section can „ 
ly be put on one side of the generator section and the 
power on the other in the case where there are 1 
light and power busses. It is evident there would be 
a saving in quantity of bus bar metal. 
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Construction 

For average operating voltage say up to 600 volts, a 
good quality of slate is preferable for any ordinary 
switchboard. Of course, where exceptional care is to 
be taken for appearance, marble can be used. Monson 
slate, black oiled, makes a very fine switchboard. The 
material used, however, should be absolutely free from 
metallic veins. Each slab should be individually bolt- 
ed to the vertical frame work of angle iron or pipe and 
fittings. All switches should be of back connected 
type with studs extending through the slabs and fas- 
tened with heavy stcel nuts on the rear, making a 
rigid fit. Connections from studs should be taken off 
from between a pair of nuts, preferably of composition 
metal or brass. Fuses can be placed either on the face 
or on fuse slabs on the rear. The latter improves the 
appearance of a switchboard considerably, as the 
switches can be made of uniform sizes and the fuses 
only, on the rear, varied as required. 

Installation 

When the switchboard is “knocked down” in the 
factory, all copper bars, connections, etc., should be 
plainly marked, and the frame work sent to the build- 
ing in advance and erected in position ready to receive 
the slabs. The switches and circuit breakers can or- 
dinarily be left mounted on the slabs in shipment. In- 
struments should, however, be removed and separately 
packed. The small wiring on the rear of the board 
should be done with asbestos covered rubber insulated 
wire not smaller than No. 14 B. & S. gauge, and prop- 
erly protected by enclosed fuses. For a board of any 
appreciable size, it is advisable to build a temporary 
partition of 2 x 4 lumber and compo-board as a pro- 
tection, as ordinarily the building is not quite complete 
when the board is being erected. The cost is small 
and the precaution well worth while. 

Means of Connection of Switchboard 

This part of the work is what can very much im- 
prove the arrangement and appearance of a board, or 
entirely spoil the good work done on the board proper. 
The work of bringing the mains and feeders to their 
respective terminal lugs and there connecting them, 
should never be performed negligently or carelessly. 
There are many excellent means of doing this, all be- 
ing the result of experience and thorough attention to 
the problem at hand. All cases cannot be given the 
same treatment, and cach requires more or less special 
attention. We shall describe a few methods employed 
by L. K. Comstock Company in recent years, the pho- 
tos illustrating them. 

Conduit to Lugs 


When a full box is mounted above or below the 
board, a neat means of conveying the cables to their 
respective lugs is through conduit rigidly held in posi- 
tion by braces extended from the vertical frame work. 
The studs carrving the lugs should be extended out 
beyond the plane of the outermost bus bars so that the 
conduits can be run close up, directly opposite the ter- 
minals. All wires composing a feeder are carried in 
one pipe from the box to the lugs, the conduit being 
fitted with a bushing. 

Fig. 1 shows a case where all feeders were terminat- 
ed in a fuel box below the board and from there run up 
through conduit nipples to their respective terminals. 
Each conduit is rigidly held in position by a pipe strap 
to the horizontal cross brace. Fig. .. shows a scheme 
followed out where the fuses were on the rear on sep- 
arate slabs. Here it was found necessary to run some 
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cables in individual conduits (which can be done for 
direct current systems only) due to space conditions, 
as they had to pass down between the studs. Note in 
each case how neatly the rear of the board is arranged. 
where the lugs are on short standard length studs, and 
are near the back face of the board, this scheme can 
sometimes still be applied by running the conduits in 
similar manner but turning them in slightly towards 
their terminals and bending the lugs out towards the 
conduit, so that the cables can run directly into them. 
This arrangement maintains the appearance in every 
respect, makes a rigid permanent job, and is a great 
improvement over the old scheme of lacing or taping 
cables singly or in groups down to their lugs. 


— 
Fig. 4—Rars to Extended Fig. 5— Small Wiring in 
Studs Troughs 


Extension Bars or Rods 


Fig. 3 shows a further improvement by means of 
solid copper extension from the studs on which the 
lugs would ordinarily occur, to the top or bottom of 
the board, depending where the feeder comes in. The 
studs are left of standard length, and flat copper bar 
extensions are run up to and through a slate set in a 
horizontal position. They are braced together by 
heavy fibre straps, and at the top fastened to the slate 
to relieve the weight of the bars on their studs. The 
slate slab forms the bottom of a fuel box, whercin are 
the cables terminate and are each sweated into their 
lugs. This figure also shows how neatly the main 
feeder connections can be made. The main service 


cables to the board consisting in all of 42 cables were 
(Continued on page 53) 
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Electrical Developments in 1217 


The Year’s Progress in the Industry 


For the electrical industry, the year 1916 was a year of 
growth, forced so rapidly by insistent demands for service 
of many varieties. Managers of central stations found them- 
selves facing load-curves which mounted so rapidly that they 
threatened to overtop the capacity of their plants. Manu- 
facturers, offered the contracts for enlarging these plants, 
were unable to make deliveries at any date in the future near 
enough to satisfy their customers. Hence the outstanding 
impression of the year’s work of many people was a long 
struggle to stave off or pacify their customers on the one 
hand, while imploring their suppliers on the other hand to 
help them out by merely keeping promises. In spite of it 
all, the central stations made a magnificent record in being 
ready to serve at any time, and in finding expedients to help 
out those industrial plants which had too long depended on 
their own installations. 

There is an aspect to these facts significant for the fu- 
ture. Statistics show that the total of our trade, foreign and 
domestic, due to the war, was less than 10 per cent. of the 
whole. Should the war end this month, we would, of course, 
go through a period of depression due to readjustment, but 
that period would be short, and the tide of business would 
soon be in full swing. It is inevitable that the raw material 
markets will be easier after the conclusion of peace, and then 
the extensions of electrical plant, postponed through sheer 
impossibility of getting apparatus, will proceed apace. 

As might be expected, the production of equipment during 
the year was remarkable more for the quantity of existing 
designs turned out than for the variety of new types pro- 
duced. The tendency is to bigger and still bigger units and 
systems, as is shown repeatedly in what follows. 


Turbo-Generators and Condensers 


In turbo-generator work, the conspicuous feature has 
been the great increase in size of units and in the markedly 
better efficiency which these very large units will possess 
over the sizes which were considered to be large but a 
short time ago. The Westinghouse Electric and Manufac- 
turing Company has now on order several turbo-generator 
units as large as 70,000 kw. in capacity, also a number of ma- 
chines’ of 40,000 to 50,000 kw. and a great number between 
20,000 and 35,000 kw. These very large turbines have natur- 
ally called for very large condensers, and many of these 
are now being built, some of them having as large as 56,000 
sq. ft. of surface. 

Pressure as high as 300 pounds have been used, and 
vacuum as high as 29 in. is general. The tendency is toward 
greater simplicity, as evidenced in the single-flow turbine. 
There is a single casing enclosing the turbine, through which 
steam flows in one direction. The General Electric Company 
has on order a unit of this type of which the generator has a 
rating of 50,000 kva. 

Another subject of interest has been the development of 
steam turbine arrangemnts for driving direct current gen- 
erators. Many of these units have been contracted for. Most 
of them have involved reduction gears, permitting the use of 
high speed and a highly efficient turbine running at approxi- 
mately 6,000 revolutions and then employing slow speed di- 
rect current generators of standard and well established 
design, eliminating the earlier difficulties of communication 
that characterized the effort to direct-connect the turbine and 


the generator. 


Hydro-Electric Development 


There have been a number of large capacity water wheel 
type units sold during the past year, most of them being 
from 10,000 to 15,000 kva. vertical type, operating at relative- 
ly low speeds. The weight of the revolving parts and wate 
thrust is cared for by a Kingsbury thrust bearing mounted 
on top of the generator. The particular feature of this de- 
velopment is the increasing tendency toward individual units 
of large capacity of which an illustration is a group 
of three vertical shaft alternators of the Aluminum 
Company of America, at Whitney, N. C. These have a rat- 
ing of 154 r.p.m., 13,200 volts, 18,000 kw., and a safe maxi- 


mum capacity of 22,500 k.w. 
D. C. Generators and Rotary Converters 


The engine type generator has remained practically the 
Same since the development of commutating poles, five or 
six years ago, which have Proven in the meantime to be a 
valuable addition from every standpoint. Higher speed gen- 
erators, usually forming a part of motor-generators, have 
been improved in that details such as brush holders, brush 
rigging, etc., have been re-designed. The increasd use of the 
compensating winding in gencrators has been marked with 
pleasing results, especially in those designed for very heavy 


peak load duty. 

The chief development on rotary converters has been in 
details, such as improvements in a.c. and d.c. brush holders 
and rigging and the automatic control for the shunt com- 
mutating pole field on booster converters. 

The General Electric Company has developed a line of 
small synchronous converters in units of 25, 50, 75, 100, 150 
and 200 kw. 125 and 250 volts, Practically for use in mining 
service. At the other end of the scale are five machines of 
5,800 kw. output at 580 volts for use in zinc refining. 

Cell mounting of oil breakers has been standardized by the 
use of single pole individual units, with all steel construction, 
arranged for convenient mounting by sliding the steel bases 
into channel iron grooves built in the cell Structure. 

The tendency has been towards the increased use of round 
tank breakers having one tank per pole. A large number of 
cell mounting breakers have been supplied for use on voltages 
up to 23,000 where the normal capacity of generating and 
other synchronous apparatus tied together approximates 
100,000 kw. The tanks in these breakers are of the seamless 
type, being drawn out of a single sheet of steel. For high 
voltages and large capacities, round tank, single-pole, floor 
mounting units, with mechanism mounted on the tank, are 
being provided up to 150,000 volts. In these, the tendency 
is to mount the operating mechanism inside the tanks so as 
to obtain the maximum strength of tank against internal 
stresses by the use of a dome shaped top of sheet steel 
construction riveted to the tank. 

The “safety first” movement has borne fruit in the develop- 
ment of several new types of switching devices. The gen- 
eral idea is, of course, that there shall be no access to the 
current-carrying parts while these are alive. Sometimes the 
switch blades are carried on the inside of a cover; in other 
forms the fuses are contained in a box which cannot be 
opened until the switch is “off”. For large installations a 
switching unit mounted on a truck may be entirely with- 
drawn from the group for inspection. Before this can be 
done, however, the oil switches must be opened. A similar 
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feature has also been extended to the popular size ar- 
resters for protection of 2,500-volt distributing transformers 


in a similar manner. 
Transformers 


The year has been marked by a large increase in trans- 
former production rather than an increase in capacity or 
voltage. 
Outdoor Instrument Transformers 

A complete line of outdoor current transformers has been 
developed for voltages up to and including 70,000 to meet the 
growing demand for this apparatus as a part of outdoor sub- 
station equipments. Potential transformers for similar ser- 
vice are also available. 

Where replacing cost would be large, a double primary 
winding for high voltage current transformers has advan- 
tages. The windings may be connected in series for one pri- 
mary current rating, and in parallel for twice this rating 
By means of this scheme, it is possible to double the ca- 
pacity of the transformer at a later date should it be desired 


to do so. 
Protective Relays 


The increasing diversity and complication .of transmission 
and distributing systems have led to an enormous increase in 
application of protective relays. A study has been made of 
the problem resulting in great improvements is relays to 
provide the necessary characteristics. With the growing 
tendency to interconnect feeders, networks, and also systems, 
in the same way that a generation ago, short independent rail- 
roads were combined into great transcontinental systems, the 
field for relays has increased very greatly. 

An interesting form of relay is that which protects from 
phase reversal or failure. In general it works after the prin- 
cipal of the induction motor. Of equal interest are two new 
time limit relays. One is of inexpensive construction, for 
use at small isolated stations or feeding points. The operat- 


ing coil is on series with the line, insulation being secured by 


a chain of insulating links. The time element s a bellows 
from which the air is driven slowly. For operation with other 


relays, an accurate time setting is essential, and a new type 
of induction relay is provided with a compensator which 
greatly improves the accuracy of operation under all condi- 


tions of temperature. 
Induction Feeder Voltage Regulators 


The steady demand by central stations for a.c. feeder 
voltage regulators was strongly emphasized during the past 
year. The general prosperous business conditions prevailing 
have very naturally resulted in increasing lighting loads, 
which have in turn necessitated means for overcoming the 
increase in voltage drop. 

New developments were undertaken during the year to 
further improve the regulator from the standpoints of elec- 
trical performance and reliability of operation. The improve- 
ments made consist largely of refinements in details and 
are briefly as follows: 

Following the tendency in induction motor design, a 
frameless type of construction is used for the stator core, 
with improved electrical performance and more efficient ac- 
tion of the cooling oil. 

Detailed improvements have been made in the rotor 
windings, with decrease the copper losses, and a special 
method of bracing the stator windings against the me- 
chanical shock of short circuit has been developed. 

The secondary relay, or motor starting switch, has been 
combined with the limit switch and mounted beside the 
operating motor on the top cover of the regulator. The fea- 
ture simplifies the control wiring and lessens the expense of 


installing the regulator. 


Switchboards 


Probably more than any other detail line, switchboards 

and switch gear have been affected by the tremendously in- 
creased central station loads incident to the prosperity of the 
present year. Stations which, due to industrial depression, 
have for the past two or three years postponed increases in 
capacity have suddenly found their load growing far beyond 
their capacity even when stand-by stations more or less ob- 
solete have been brought into operation. The net result has 
been not only large increases in existing stations, but the 
building of new stations of tremendous ultimate capacity 
whose initial equipment has run into capacities of from 40,“ 
000 to 100,000 kva. Ultimate capacities of these new stations 
have varied from 80,000 to 240,000 kva. per individual sta- 
tions. 
This, of course, has meant switch gear orders of exceed- 
ing large value with a tremendous amount of detail equip- 
ment and, due to large ultimate station capacity contemplated, 
oil breakers of the highest ultimate breaking capacity avail- 
able, placed with the Westinghouse Company. Some of 
these orders have involved initial equipment including as 
high as sixty 600 amp. 23,000 volt E-“ and twelve 2,000 amp. 
23,000 volt “o-2” oil circuit breakers per order. Control 
desks and boards involving as high as forty sections and 
sixty panels have been ordered. The amount of smaller de- 
tails such as disconnecting switches, instrument transform- 
ers, meters, relays, etc., has been unusually large. 

With this tremendous amount of business naturally the 
maximum efforts of the manufacturing companies have cen- 
tered on aggregating apparatus and making station layouts 
to produce the complicated control equipment demanded by 
present day ideas of size, reliability and flexibility. This 
has meant capitalizing and taking advantages of the time and 
effort expended in the previous year or two in developing and 
bringing out various high powered oil breakers and switch- 
board accessories, etc., which it was anticipated would be re- 
quired by the present degree of station expansion when it 
came. There have been a few additions to existing high 
voltage transmission systems, one 40,000 kva. station being 
built for a Montana Corporation, feeding into a 110,000 volt 
transmission system. Two additions to a well-known 140,000 
volt system in Michigan were also made. Switching equip- 
ment for a 132,000 volt tie line between a western Pennsyl- 
vania power company and a steam station in West Virginia 


was also ordered the latter part of the year. 
Heating Apparatus 


There has been considerable development in the indus- 
trial heating field and particularly that applying to the heat- 


ing of enameling ovens used mostly for baking the enamelled 


parts of automobiles. There is every indication that elec- 
tricity will entirely supersede gas for this process, at least 


where conditions will permit the process to be carried con- 
tinuously. 

A complete line of steel clad heaters has been developed to 
meet the demand for general industrial heating such as tanks 
and vats of various liquids, hot presses, etc., to satisfy the de- 
mands resulting from an increased knowledge of the value 
of electric heat for such applications the outlook for which 
looks very promising. 

Appliances for domestic use have seen but little change, 
as the fundamental types have been pretty well standardized. 
Special applications to such needs as have developed have 
followed well-known designs. The strong interest in electric 


cooking as a load builder continues, and a number of success- 
ful campaigns have been held. It is the consensus of opinion 
that the electrical method can be put on a par with any 


other, from a cost standpoint, if the housewife is taught to 
use the apparatus efficiently. That means carcful supervision 
during the first few weeks, which, of course, costs moncy, 
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but insures against returned equipment, and a dissatisthcd 


customer, 
Electrical Vehicles 

There has been a marked extension in the use of commer- 
cial electrical vehicles which has been promoted quite ac- 
tively by a few of the larger central stations who are com- 
ing to realize the enormous amount of profitable business 
there is in charging batterics. The commercial electric vehi- 
cle, in view of the present gasoline car appears to have a 
brighter future than that of the electric pleasure vehicle. The 
economies of the former have been demonstrated quite con- 
clusively, particularly in the case of large installations. The 
dificulty in connection with small installations continues to 
be that of obtaining suitable charging and garaging facilitics. 

With the increased industrial activity industrial activity, 
there has been a greatly increased demand for electric trucks 
and tractors in industrial plants and at freight and steamship 
terminals. Several of the railroads and other transporta- 
tion companies have installed equipments and industrial 
plants: are beginning to use them very generally in the dis- 
tribution of materials during process of manufacture. 

Small Motors 

In the field of motors used in the home, office, store, and 
shop the increased demand for electric washing machines is 
particularly noticeable. This is due largely to the great 
difficulty in obtaining houschold help, and the fact that an 
electrically driven washing machine will pay for itself in a 
short time in saving of help, often doing away with the 
wash woman entirely. It is interesting to note that the prin- 
cipal manufacturers of washing machines have formed, for 
the purpose of standardization and publicity, the American 
Association of Washing Machine Manufacturers with head- 
quarters at Chicago. 

With the great activity in the metal working industry 
there has also been an increasing demand for portable elec- 
Electric drills in automobile factories and similar 
plants have been unusually popular. Water and air pumps 
have also been in large demand. These are installed by 
farmers and in country residences where an independent 


tric tools. 


water supply 1s necessary. 
There has been a very large increase in the demand for 


farm lighting plants showing the general prosperity of the 
farmer and his efforts to modernize his home, barn and out- 
buildings. The extensive use of the automobile with starting 
and lighting equipment has undoubtedly had its effect in 


educating the farmer along these lines. 
The Steel Industry 


The demand for an increased output of every line of stecl 


products has been most unusual. The result has been that 


all existing plants have been working to their utmost ca- 
pacity and many new plants are now under construction, 
and though the apparatus is purchased at this time they will 
not be in operation until 1917. As an indication of the in- 
creased capacity, it is stated that the shipment of ore on the 
Great Lakes for this year will approximate 65,000,000 tons, 
which is approximately 50 per cent. greater than the amount 
of ore brought down the Lakes during 1915. 

Steam drive in steel plants is now becoming the exception 
rather than the rule, and during the last year more than 
three fourths of the mills contracted for will use motor drive. 
Comparing motor installations on main rolls for a perid, 
1005 to 1915, the average is approximately 40,000 h. p. per 
year. For the period, 1910 to 1915, the average is 60,000 h.p. 
per year, and during the last year the increase has been at 
the rate of approximately 200,000 h.p. per year. The require- 
ments for the auxiliary motors has increased in the same 
proportion. , 

There has also been a decided increase in the average size 
of driving unit as a large majority of new mills now being in- 
stalled are of exceedingly large capacity. The Gary Works, of 
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the Illinois Steel Co., contracted with the Westinghouse 
Electric & Mfg. Company for a 7,000 h.p. 25-cycle motor on 
a 160-inch plate mill, which from the standpoint of torque 
requirements is equivalent to 10,000 h.p. motor of normal re- 
quirements. The largest motor now Operating has a rating 
of 6,500 h.p., it also being at the Gary Works. 

For adjusting the speed of polyphase induction motors for 
rolling mill drive, the General Electric Company has de 
veloped an ingenious modification of their “single range” 
system of drive. Originally this apparatus comprised an in- 
duction motor with wound rotor. Leads from the slip-rinys 
were connected to a polyphase commutator motor which Was 
part of a two-unit set, the other part being an induction mo- 
tor connected to the a.c. supply. When the main motor runs 
below synchronism, the rotor current drives the commutator 
motor, whose speed then rises to such a value that its in- 
duction motor is running above synchronism, the returning 
power to the line. If, on the other hand, the adjustment of 
the set is such that the main motor runs above synchronous 
speed, then the auxiliary induction motor takes power from 
the line, which passes through the commutator machine to 
the rotor of the main motor. The excitation of the com- 
mutator machine, of course, comes from the current at slip 
frequency of the main motor, and when at synchronous speed 
this slip is zero, there would be no excitation. The device 
which provides this excitation, and which makes the old 
“single range” (below synchronism) into a double range out- 
fit (above and below) consists in a small winding on the 
main motor shaft. Primary voltage is impressed on this 
winding through slip rings, and exciting current for the con- 
mutator motor is drawn off through a commutator on the 
other end of the special winding. So successful was the 
first of these equipments that 22 others are now on order. 

An application which is increasing very rapidly in numb- 
ers is that of motor drive for reversing mills. The Westing- 
house Company has during the last year, secured orders for 
a large number of these equipments, some of which have a 
maximum rating of from 15,000 to 18,000 h.p. This company 
is also furnishing the largest 6o-cycle motor ever built— 

„200 h.p., 92 r.p.m., 220 volt—for driving a bar mill of the 
United Steel Company, Canton, Ohio. 

According to the present indications, the demand for elec- 
tric apparatus for steel mills is even greater than it has been 
before, and it is evident that practically all of the steel com- 
panics are convinced that they are warranted in proceeding 
as rapidly as possible with extensive improvements, even 
though they are paying from 40 to 50 per cent. more on an 
average for apparatus. 

Another point of interest in connection with 
electrifications is the rapidly increasing use of central station 
power. During the last year or two this has increased fully 
50 per cent. over the average for a five vear period previous 


steel mill 


to 101 ö. 
Electric Furnaces 


The use of electric furnaces in this country is growing 
very rapidly. In general it might be said that during the 
last year the number of furnaces contracted for more than 
double the total number of units in operation previous to 
January, 1916. There is also a decided increase in the aver- 
age capacity, which probably is double that of the average 
size previous to the above mentioned period. There has been 
especially increased activity in regard to the application of 
those furnaces for making ferro-silicon and ferro-managanese 
products which are extremely important in the manufacture 
of steel, and which owing to their scarcity during the last 
year or so, have increased greatly in cost. 

Chemical Industry 

There has been an unusual increase in the chemical busi- 
ness owing to the limited import during the past year. One 
of the processes that has attracted particular attention has 
been the electrolytic production of caustic chlorine which is 
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used for bleaching purposes by paper mills which formerly 
purchased powders. They find, however, that owing to in- 
creased costs, they are warranted in installing their own 
manufacturing plants. This has created a demand for rotary 
converters and other electrical equipments for this work. 

There has been a large increase in the number of by-pro- 
ducts coke plants requiring a large number of motors for 
their operation. The products are as follows: Benzole, 
which is used for motor and chemical requirements; solvent 
naptha, used in the rubber industry; toluol, for chemical and 
explosive purposes; carbolic acid, for disinfectant, explosives, 
etc., cresylic acid, for disinfectant and chemicals; napthalene, 
for coal tar colors and other purposes; creosote light oils for 
disinfectants and wood preserving, sulphate of ammonia, used 
in making fertilizer. 

Such companies as the Aluminum Company of America 
have greatly enlarged their various plants, and in the Niagara 
Falls district such plants as the Niagara Electrolytic Co., 
Hooker Electro-Chemical Company, International Acheson 
Graphite and the Union Carbide Company have made exten- 
sive improvements. 
Textile Mills 


There has been a decided increase in the use of electricity 


in the textile industry. One important order recently se- 


cured by the Westinghouse Company included the motor 
equipment for six mills for the Thread Mills located at 
Spray and Draper, N. C., and owned by the Marshall Field 
Company. These plants were formerly steam driven, but all 
have changed over to motor drive. Owing to the high price 
of cotton and general conditions abroad,und oubtedly the 
textile industry will enjoy very good business conditions for 
quite a period, and will expand and put in more plants tor 
making up the cotton into goods. 
Electricity on Shipboard 

The application of electricity for driving shipboard aux- 
iliaries such as winches, pumps, blowers, etc., has in the past 
been retarded, due principally, it 1s probable, to increased 
first cost over steam driven machines, lack of familiarity of 
operating seamen as compared with steam driven equipment, 
and to additional operating expenses in maintaining electrical 
apparatus. The additional facilities afforded by electrically 
driven auxiliaries in loading and unloading vessels as well as 
the operation of the ships themselves promises to extend 
this application. Absolutely sparkproof apparatus was se— 
cured for the Union Oil Company's tanker “L a Brea” which 
was put into commission last year. This ship contains 22 
oil tanks, for each of which there is a separate ratary pump 
driven by a 40 hp. 220 volt motor of the squirrel cage type. 
Starting switches for all these motors are located in the en- 


gine room, and only one compensator is provided, there be- 
ing a “starting” and a “running” bus. Thus there are no 


points near the inflammable cargo at which there is any 
chance of an electric spark starting a conflagration. The 
main power plant includes a 375 kva. and a 125 kva. 60 cycle 
turbo unit. All electrical equipment, as well as the 4, 000 hp. 
propulsion turbine, was furnished by the General Electric 
Company. 

As an example of the increased use of electricity for marine 
work, might be mentioned the contract for the equipment of 
the U. S. S. Tennessee which was awarded by the Govern- 
ment to the Westinghouse Company, announcement of which 
has been made in the press. The system of propulsion to be 
installed differs from anything now in use by battleships. 
In all present ships the propellers are driven by the engines, 
directly, but in the Tennessee this will not be the case. Two 
huge steam turbines, developing over 33,000 h.p. will each 
drive an electric generator which will supply current to four 


Acknowledgement is made to the Westinghouse Electric & 
Manufacturing Co., for much of the information in the forego- 


ing paragraphs. 
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6,500 h.p. motors each of which drives a propeller. Thus 
the engines and propellers are entirely independent. The 
turbines can be placed wherever the designer desires to lo- 
cate them. Propeller motors can be started, stopped and re- 
versed much more quickly than it is possible with engines, 
thus providing again manoeuvering power and rapidity of 
action. 
Communication 
Progress in the development of telephonic communication 
during the year was less spectacular than in 1916. The use 
of the gas valve repeater has now reached the point of great 


reliability and conversations over lines containing six or more 


of these devices are usual. The communication radius 1s 


being extended, so that it is now possible to talk from within 
or near any place of importance to any other such place, in 
the United States or southern Canada. Conversations 
heard by more than 5,000 persons simultaneously have becn 
held in connection with gatherings at widely separatcd points. 


The reliability of wire communication in time of storm still 


leaves much to be desired. Here economic considerations 


enter; the charges on underground lines are more than the 
traffic will bear, and indeed the transmission over cable cir- 
cuits is difficult. 

No great strides have been made in radio communication, 
save the establishment of service between the United States 
and Japan. The problem of outstanding importance is the 
elimination of interference from “static,” which is still far 
from a satisfactory solution. When further progress along 
this line has been made, we may look forward to the estab- 
lishment of telephonic communication between inland points 


and ships at moderate distances from shore. 
* + + 


Progress of the Year in Lamps and 
Lighting 
By J. R. Colville 


National Lamp Works 
The development of the Mazda C lamp three years ago has 


had a tremendous influence in shaping the trend of lighting 
practice. The increased efficiency made either of two things 
possihle—the securing of a given amount of light at a lower 


cost than previously, or the securing of better light at no in- 


It is gratifving to note that the tendency, the 


crease in cost. 
In 


past vear especially, has been to demand the better light. 
many cases, lighting which we think to-day the best, has been 
demanded, even though the cost has been correspondingly in- 
creased. 

Good illumination has come to mean far more than simply 

light distributed diffusely and uniformly. Intensities which were 
considered ample only two or three years ago are now generally 
looked upon as minimum permissible values; in a particular 
case where a value of four foot-candles was formerly made the 
basis for wattage calculations, a value of six or eight 1s now 
more likely to be chosen for the same conditions. The cost of 
good lighting is so insignificant in comparison with the expense 
of poor lighting that the trend toward higher intensities marks 
a very definite step in economic as well as in illumination pro- 
UTESS, 
More thought than ever before has been given to the neces- 
sity of protecting the eye from the harmful effects of brilliant 
light sources. When open reflectors have been used, more care 
has been given to see that the reflectors extended well down 
over the lamp filament and that the units were placed high 
where they were less directly in the range of vision. The use 
of open reflectors with high candle-power sources has been 
discouraged in favor of various forms of totally indirect, semi- 
indirect, totally enclosing, or semi-enclosing fixtures. 


Nor have uniformity and diffusion of light been accepted as 
imperative requirements. Shadows have come to be recognized 
as essential to the appearance of objects in their proper pro- 


portions. An artist through his knowledge of light and shade 
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is able to produce on a two-dimensional sur face the likeness of 
a three- dimensional object. Applying the same principles, illum- 
inating engineers have demonstrated that a definite direction to 
the light is as desirable in many cases as it is objectionable in 
others. The wave of sentiment favoring uniform lighting has, 
however, been an important factor in the advance of illumina- 
tion, for it has opened the eyes of the public to the possibilties 
of artificial lighting. Changes in lighting practice which will be 
made in the future must, therefore, be definite improvements 
or they will not be tolerated. 

It is reasonable to expect that the satisfactory results which 
have been obtained from the use this year of filtered light of 
daylight quality will extend the use of color in lighting enor- 
mously. Heretofore, interior decorations have been designed 
to appear at their best under artificial light of a yellowish color; 
with the high efficiency of Mazda C lamps, the possibility of 
securing gradations of color from a unit of extreme simplicity 
at practical efficiency removes the restrictions which have limit- 
ed the efforts of architects, designers and decorators. It is 
probable that the use of color in lighting will mark an epoch 
in the art of interior decoration. 

Of particular interest at this time is a movement which hes 
been inaugurated to standardize circuit voltages. With im- 
provements in lamp making, it is now possible to manufacture 
lamps for a definite, predetermined voltage. A variety of cir- 
cuit voltages, before, an economic necessity, has become, there- 
fore, no longer necessary or desirable. A general standardiza- 
tion would mean much to the central station, to the ultimate 
consumer, and to all manufacturers of electrical equipment. 

A change in lamp ratings has been introduced which promises 
to simplify very greatly the solution of illumination problems. 
Carbon lamps, gem lamps, tantalum lamps and Mazda B lamps 
all distributed their light in approximately the same manner. 
Hence, the intensity of the light in any specified direction serv- 
ed as a measure for the amount of light emitted by different 
lamps. The development of the Mazda C lamp introduced a 
new shape of filament winding and a new light distribution with 
the result that intensity of light in a given direction afforded no 
means of directly comparing the light output of Mazda C lamps 
with that of other lamps. This brought to a head a condition 
which had always been open to criticism with the result that 
steps were taken to rate incandescent lamps in terms of their 
total light output rather than in terms of intensity in a cetain di- 
rection. It is expected tha in her near future the output of 
lamps will generally be rated in lumens, and lamp efficiency in 
lumens per watt. A lumen is the quantity of light required to 
illuminate an area of one square foot to an average intensity 
of one foot-candle. If it is desired to illuminate an area of 100 
square feet to an average intensity of 6 foot-candles it is at 
once. apparent that 600 lumens must be directed upon the sur- 
face. If the reflector equipment utilizes one-half the light of 
the lamp, a 1, 200 lumen lamp is required. The convenience af- 
forded by the lumen rating is apparent. 

In conclusion it may be said that the year just past has been 
marked not alone by developments in lamps and lamp equipment, 
but by the birth of big ideas; and the ideas of to-day are the 
nuclei upon which are formed the advances of to-morrow. 

p + „. 


Street Lighting Progress in 1918 
By W. P. Hurley 
Westinghouse Electric & Manufacturing Co. 

During the past year, the utilization of the gas filled incan- 
descent Iamps for street lighting has been very conspicuous. 
This work has been most energetic in the direction of enhanc- 
ing the appearance of business streets and in the replacing of the 
less efficient carbon arc lamps. 

The increased cost of material and labor has been consider- 
able but not of such an amount as to act as a material deterrent 
to this work. In this connection, it should be kept in mind that 


*The question of standardization of central-station voltages 
will be treated more fully in our next issue—Ed. 
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street lighting differs from industrial lighting in that changes in 
lamp units and the greatly increased efficiency of new units en- 
courage its use where such lighting has previously not been con- 
sidered. Obviously, such work is not controlled by the same 
considerations as industrial lighting and the expansion of the 
past year has been much slower but should be more continuous. 
Great activity in the street lighting field does not correspond so 
closely to activity in other lines of trade as it responds to changes 
and improvements in the art itself. The demand is continually 
for higher intensity requiring also greater attention to lamp lo- 
cations, mounting heights and appropriate glassware. 
White Way Lighting 

During the past year, some very ornate and expensive instal- 
lations have been made which give a finished effect to a business 
street that could be obtained in no other way. These have been 
promoted very efficiently by the San Francisco Exposition, good 
examples being those described in recent trade journals for 
Market St., San Francisco and the main streets of Salt Lake 
City, Utah. 

Very much larger in number and of greater total importance 
have been the numerous smaller installations of Mazda C lamps 
on the business streets of towns of all sizes, even of 5,000 popula- 
tion or less. The development of the Mazda C high efhiciency 
lamp has opened a field for this work which the first cost and 
complication of the high efficiency arc lamps could never touch. 
The advantages of White Way lighting have long been appreci- 
ated by these towns, and with the promotion of the Business 
Mens’ Associations in the last few years have become much more 
feasible of accomplishment. The single large, high efhciency 
Mazda lamp has been almost universally adopted for the White 
Way lighting of such streets in preference to the cluster lighting 
which was so much in vogue a few years ago. The simplicity 
and dignity of appearance of such fixtures with the much better 
distribution of light increases the attractiveness of the installa- 
tion. By means of these lamps the efficiency of light production 
is increased some 20 per cent. at the outset, which in these days 
of increasing coal costs is becoming more important than ever 


before. The maintenance cost of the single unit is also much 


less than that of the cluster. 
General Lighting 

The enclosed carbon arc lamps so commonly used during the 
last 20 years are being very rapidly replaced by the gas filled 
incandescent lamps or metallic flame arc lamps. The cities ol 
New Orleans and Peoria have both contracted during the past 
year for large installations of this type of lamp on account of its 
high efficiency and the very low maintenace cost where operat- 
ed in large numbers. Common practice particularly in small in- 
stallations where good illumination is desired is to replace car- 
bon arc lamps with incandescent lamps of 40 to 600 c. p. Such 
a lamp increases the illumination and such a fixture with mod- 
ern glassware is a very great improvement over the old enclosed 
carbon arc lamps from an illuminating standpoint, and is less 
trying on the eyes of passers-by. 

Where the district is such that appearances account for com- 
paratively little, such as the outlying districts, or in very small 
towns, the simple street hood with reflector especially adapted 
for a bare lamp is becoming more popular than was the case in 
the past years. With these small lamps the high intrinsic bril- 
liancy of the bare filament is not a controlling consideration as 


is the case with the larger units. 
Commercial Aspects 
There has been a continuing agitation on the part of many 
officials and their consulting engineers, particularly where muni- 
cipal plants are considered, for a reduction in street lighting 
rates corresponding to the saving in energy consumption of the 
new lamps over the old enclosed arc lamps. That this conten- 
tion is very misleading is readily appreciated by the street light- 
ing contractor. The power cost, it is true, has decreased by a 
considerable amount, but the increased cost of maintenance, due 
to the periodical replacing of the incandescent lamp bulb has been 
(Continued on page 33) 
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The British Electrical Industry in 1913 


By R. E. Neale 


Unfortunately, but not unexpectedly, the war is still with us. 
It is the one thing that matters and its influence has penetrated 
into every branch of industry with effects so numerous and so 
far reaching that one finds the greatest difficulty in grasping and 
assessing the progress that has been made. One thing is clear 
above all others, neither in field nor in workshop is the war one 


of stagnation. Our industries have been revolutionised during 
the past two years and their vastly augmented activities have 


been diverted principally into the channels of war. This divers- 
ion can be but temporary but the revolution of industrial meth- 


ods, the stimulated activity and the incredible increase in manu— 


facturing resources—these will remain. Under existing con- 


ditions and at so close a range, it is difficult to form or express 
an accurate conception of the details of accomplishment and 
probability. That there has been enormous progress in matters 
of industrial detail 1s obvious but, as regards the future, their 


importance is quite overshadowed by broader questions, includ- 


ing those of policy. Last year was essentially one for which the 
broader problems of the electrical industry should be reviewed. 


Economic and Allied Problems 


On the manufacturing and commercial side, finding and ex- 
cavating the roots of enemy concerns has required a good deal 
of energy, and side by side with that work there has proceeded 
the constructive work of building up a strengthened industrial 


front which will withstand the attacks expected from the com- 


ing economic struggle. Innumerable committee and associations 
have been formed to further various aims but it has long been 


clear that the majority of the smaller bodies can do little good 


by an isolated existence. Amalgamations and dissolutions have 


already been reported and more may be expected but out of the 
seeming chaos certain old established and certain new associa- 
tions are rising rapidly to the status and responsibilities which 
will clearly be their own. Fortunately it has come to be general- 
ly realized that—however valuable and necessary state assistance 
may be in such matters as a Ministry of Commerce, consular 


service, and tariff policy—the mainspring of prosperity is the 
energy of individual firms. This energy is not lacking and there 
are already a number of manufacturers’ associations represent- 


ing co-operative grousing in various industries and competent 
to deal effecitvely with the special problems of those industries. 
Early in the year, the Board of Trade appointed a special sub- 


committee to consider the conditions and prospects of the elec- 


trical industry. This body seems to be working along the right 
lines and to be taking practical stock of the broad issues at 


stake. 

From amongst the perplexities raised by closer analysis of 
industrial and economic conditions, it is clear that actual produc- 
tion of manufactured goods in this country is a vital factor. It 
is also apparent that the day of the small “universal” firm, ready 
to tackle almost any job in electrical engineering, is over and 
that the future belongs to larger concerns specializing on a 
limited field of repetition work or at least on consistent classes 
of work. The thoroughness of our present appreciation of the 
modern factory system and its possibilities could not have been 
attained so rapidly by any other means than those which have 
been operative during the past two years. 

The future attitude of labor is a problem which continues to 
afford rare exercise to the prophets—optimists and pessimists 
alike. So far as one may judge, there is likely to be plenty of 
work for all after the war but unless the policy of “big money 
for big output” be adopted, trouble lies ahead. Wages have 
risen in every branch of industry and after the war workers 
will not gladly return to the pre-war standards. The only alter- 
native will be to abolish the wretched “restriction of output” 


which has done incalculable damage to workers and to the in- 


terests of the whole nation. 
Education and Research 


Closely allied to the attitude and efficiency of labor—and in 
no industry more closely than in the electrical—is the problem 
of training workers for the ranks of the industrial army. The 
aim is to produce skilled workmen and to equip them with the 
highly specialized knowledge now so imperative. The average 
full time college training is more or less on the right lines to 
meet the needs of the man who will rise to high position in his 
profession, but night classes at technical schools fall between 
two stools and make too heavy a demand on the student. Some- 
thing distinct from either of these courses is required and it is 
felt that manufacturers must give facilities and to a verv great 


extent make themselves responsible for the proper training of 


their vounger employees. The future holds an unlimited de- 


mand for skilled manual workers. 
Power Supply and Fuel Economy 


Much attention has been paid during the past vear to the 
broad question of power supply. This being satisfactory, elec- 
trical manufacturing and central station business are good and 


other industries are well served and stimulated by factors which 
react indefinitely one on the other. No less important an end 
from the national standpoint, is to eliminate the fearful wastage 


of coal which has characterized the past half century. The 
aims of conserving coal and furnishing cheap electrical energy 
all over the country are absolutely concurrent and notable pro- 
gress has been made along each line during the last twelve 
months. The saving of a million tons of coal per annum by sup- 
plying collieries in the northeastern districts from the power 


company serving that area, instead of from their own plant is 
only the beginning of economy. There the saving depends on 
utilizing waste heat, on extracting and utilizing more efficiently 


the calorific value of coal, and on working at better load factor 
than obtainable in an isolated plant. The main economy, how- 


ever—vet to be developed—is to extract heat from coal as a 


by-product, i. e., deal with raw coal not as a fuel but as a source 
of unnumerabble by-products one of which is fuel and none of 


which may be utilised to the wastage of others. The proposal 
(which is not a bad one) has been made to put a tax on raw 


coal used as fuel, the amount of this tax to be increased from 


vear to year. This would penalize wasteful consumption of the 
creat national asset and yet allow reasonable time for efficient 


ways and means to be devised. Under such a scheme it would 
he necessary to see that the price of “secondary” fuels was not 


manipulated. In other words electricity, coke, gas and smoke— 
less fuel should be permanently available at low prices whist 


the price of primary fuels was increased (to the benefit of the 
State) as progress made unnecessary their use for purely heat- 
ing purposes. 

There is not the least prospect of dispensing entirely with 
solid fuels either industrially or in domestic service at any time 
within the near future but gas works and electricity stations be- 
tween them can supply efficiently all the needs of the community 
for electricity, gaseous, solid and (to seme extent) for liquid 
fuels. The one-time rancour between gas and electricity works 
in this country is rapidly diminishing as it becomes apparent that 


there is room for both. 
Linking-up and Buly Supply 


At last there is growing up general recognition of the fact 
that electricity supply is a national problem and one which must 
be solved for the country as a whole and not piecemeal for a 
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number of small districts. The number of independent gener- 
ating stations in the United Kingdom—well over 600 for public 
service alone—is, of course, ridiculous, particularly in view of 
the fact that many of the smaller stations are so puny that they 
could hardly supply the exciting load øf large stations in the 
neighborhood! The present state of British electricity supply 
is heterogeneous in the extreme but cheap electricity all over the 
country would be of immense direct and indirect advantage and 
fortunately there are good hopes of getting it by judicious “link- 
ing- up! followed by the gradual elimination of inefficient sta- 
tions and extension of others in accordance with a well consid- 
ered scheme which should give us ultimately something like the 
system of generating stations and bulk distribution lines dictated 
by the present magnitude and distribution of our industries but 
unattainable by any other means owing to vested interests, 
parochial pride, and the endless litigation wherever the acquisi— 
tion of an existing station is concerned. 

Practical developments in the way of linking up have been 
hastened by the desire to limit fresh capital outlay during the 
war and by difficulties (actual and potential) in supplying coal. 

An important scheme is well advanced in the Lancashire- 
(Cheshire district, involving undertakings with a total capital in- 
vestment of nearly 41 million dollars, plant capacity of 260 000 
kw., and an annual production of about 421 000,000 kW. hrs. 
The saving estimated to result from linking up these concerns, 
amounts to $400,000 per annum on fuel alone (at $4.25 per ton). 


Events in the Northeastern Coast district have shown unmis- 
takably the vital importance to industry of cheap power and the 
advantages of bulk supply and linking-up. In this district uni- 
form supply is provided over practically the whole of an area of 
1,100 sq. miles (70 miles in maximum length), main transmis- 
sion and distribution being at 20,000 volts, 3 phase, „o cvcles. 
The total power load supplied is about 313.000 h. p., accounting 
for one-nineth the plant capacity installed in central stations in 
the United Kingdom and for about one-fifth of the energy gen- 
erated. The difference between these two fractions, almost a 2 
to I ratio, is in itself significant of the favorable load factor in 


the locality. 
The peculiar problem offered by the 70 power houses of Lon- 


don is apparently as far from solution as ever. Probably the 
ultimate issue will be a continuation of the linking-up policy al- 
ready practised locally with great advantage (in the West Ham, 
Stepney and Poplar district) and finally, the evolution of a few 
large stations. Meantime, the finest lighting and power field in 
the world is hopelessly subdivided by the very avenues of ad- 


vance which pioneers have built upon it. 


Central Station Plant and Tariffs 


In all our larger cities, and even including a number of Lon- 
don districts where residential lighting was formerly considered 
the mainstay of the station, the growth of power loads is rapid- 
ly swamping lighting loads though, of course, the latter are 
worth developing, particularly by reason of the higher revenue 
per unit. The power load of the Metropolitan Electric Supply 
Co., is developing very rapidly and is already 50 per cent. great- 
er than in the vear before the war and is now growing faster 
still. Thanks to this and despite the (temporary) loss of 20 
per cent. of the lighting, the company has secured a better divi- 
dend than any other electric supply company in London. 

One of the most interesting plant developments to record is 
the large accumulator substation erected by this company off 
Holborn to care for peak loads and provide reserve capacity, 
etc., in the district. At present one unit is installed and provis- 
ion is made for the addition of three similar batteries. The 
battery installed consists of 110 CVW 26 type chloride cells, 
yielding 12,000 amp. hrs. on 10 hrs., or 6,000 amp. hrs. on 1 hour 
discharge, and 15,000 amperes momentarily. The guaranteed 
ampere-hour efficiency of the cells is go per cent., the watt-hour 
efficiency being 75 per cent. on s-hour ard 70 per cent. on I- 


JANUARY, 1917 


The total weight of the battery in running or- 


hour discharge. 
The switchgear installed offers several 


der is about 300 tons. 
interesting features and a particularly effective acid-proof floor 
construction is used. 

Developments in high pressure steam plant on your side are 
being watched with keen interest; indeed this applies to the 
whole of the Chicago equipment. There are several districts 
in this country where an even larger central station would be 
emploved but for our unfortunate policy of splitting up electri- 
city supply business and having about as many generating sta- 
tions as we need have substations under a proper scheme of 
bulk supply! 

In most places tariffs are temporarily Is to 25 per cent. higher 
than the pre-war figures, principally owing to the increased 
price of coal. Many stations are having to refuse fresh connec- 
tions during the war (except in special cases) owing to difficul— 
ty in getting installation work done or to the existing plant be- 
ing loaded to the safe limit, or to a combination of these causes. 


Wiring Rules and Practice 


The use of tron conductors for domestic wirine—introduced 
to alleviate the copper shortage in Germany—certiainly appears 
to offer possibilities for permanent installations where only a 


few metal lamps have to be supplied. In such cases, mechanical 


considerations dictate a far larger copper section than is needed 
for conductivity. With iron conductors. however, suitable 
strength and conductivity may be economically obtained togeth- 
er and such difficulties as are introduced by the stiffness of iron 
wire and its liability to rust are by no means insurmountable in 
this service. As a means of reducing wiring costs and thus 
bringing in more small consumers, iron wiring deserves every 
attention and the question of its use will probably be brought 
before the I. E. E. Wiring Rules Committee at an early date. 


The Lighting Field 


For obvious reasons there is little progress to report in the 
lighting field, exterior lighting being virtually non-existent over 


the greater part of the country. The intensified lighting re- 


strictions and the operation of the Daylight Saving Act have re- 
duced artificial lighting to a minimum, save in the special and 
very important field of industrial lighting. There the wholesale 
operation of night shifts and the importance of maintaining 
maximum output of highest quality products, has led to enorm- 
ous improvement in the status and equipment of industrial light— 
ing. Electricity has played a very important part in this work, 
its efficiency, safety, ease of installation and control being very 


important points in its favor. Gas lighting has also been install- 


ed extensively and doubtless to a much greater extent then 
would have been the case if there had not been concerted effort 
to use as much gas as reasonably practicable in order to increase 
indirectly the munition-output from gasworks. 

The practical results of the Daylight Saving Act may be werth 
a few words. This Act~—which caused the clock to be placed 
one hour in advance of Greenwich time during the summer 
months—was primarily adopted with a view to economizing in 
energy expenditure on artificial lighting. Of necessity it 
succeeded to some extent in this aim, but probably there werc 
few cases in which the reduction in lighting units due to fre 
Act exceeded 10 to 15 per cent., as against 28 per cent. theoretic- 
ally possible from April to September inclusive in a case where 
artificial light was used from sunset to II p. m. (clock time). 
The discrepency was due principally to many persons working 
or playing out of doors till dusk and then going through their 
usual indoor programme with the result that lighting hours re- 


mained sensibly the same! 


In the remainder of this article, which appears next month, 
Mr. Neale tells of electrical progress in cooking and heat- 
ing, traction, agriculture and mining, and the development 


of the electric vehicle.—Ed. 
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To the review of last year’s developments in the 
electrical industry, there is little that we can add. 
Electrical Age does not deal in generalities, and com- 
ment has been made on the salient features of the 
ycar as they have developed. There is, however, one 
point which must not be allowed to pass. Reference 
has been made repeatedly to the shortage in raw ma- 
terial and its significance in the retardation of indus- 
try. In labor too there has been a shortage, with re- 
sulting high prices. But when the demand falls off, 
labor does not as readily readjust itself to conditions 
of lower income. When the price of copper or stcel 
falls a few owners are inconvenienced; when wages 
drop or unemployment begins, many families suffer. 

To maintain the present scale of compensation to 
labor under less favorable business conditions, it is 
necessary that the productive power of the individual 
worker be increased. This may be done, first, by giv- 
ing him better tools, which means in turn a greater 
capital outlay per man. The small organization cannot 
do this as well as the larger one, hence the desirability 
of combinations of capital, and the folly of restricting 
them by legislation. l 

Education of the individual worker is the other 
means of increasing his earning power, and in that 
field the technical paper should be one of the most ef- 
fective forces. It gathers the experiences of other men 
and presents them for its readers’ benefit; it can com- 
mand the service of able men to set forth the funda- 
mental theory, and it can point out tendencies in the 
industry which can be turned to advantage by the 
wide-awake man. These services Electrical Age feels 
that it performs; we do not concern itself with the 
news of the industry, save in a general way, but we 
do set before ourselves the aim of publishing such 
matter as will help our readers to do better work and 
more of it, to make more money and to take their part 
in the development of electricity for the service of the 


people. 
+ 4 4 


The Value of Arpearances 


In the article by Mr. Gross, which opens this issue, 
stress is laid upon the value of appearances in con- 
tracting work. No one who has followed Mr. Gross’ 
admirable articles on electrical wiring and installation 
can doubt that he knows whereof he speaks. The il- 
lustrations alone are proof that his organization con- 
siders the appearance of the finished job to be as im- 


portant as any other element in it. 
In conduit work, which is usually concealed behind 


plaster or under floors, there is little need for attention 
to the niceties, such as perfectly parallel runs, or taut, 
neatly laid wires. But the backs of switchboards are 
accessible at all times, and they are never overlooked 
by engineers who inspect the plant. Mr. Gross makes 
the excellent point that the makers of switchboards 
have taken pains to have the front look its best, 
through neat arrangement highly polished switches 
and carefully finished slate or marble surfaces. It 
is only decent self-respect on the part of a contractor 


to do his share of the job as well as he can, and not al- 


low the excuse, “Oh, well, nobody’ll see” to let slip— 
shod work “get by.” 

Of course it is not always easy to do a thoroughly 
good-looking job, when space is cramped, and many 
conduits are to be brought in. Just how much carcful 
planning is needed is apparent in this article, if our 
readers do not already know it by experience. But 
the man who does his work well has the satisfaction of 
never being ashamed to have it inspected by the most 
critical judges, and the knowledge that his care has 
helped to make the possibility of trouble remote. 

2 4 4 


Leoislation---Radio and Postal 


Before the present session of Congress there are 
pending two measures of importance to readers of 
Electrical Age. Of these one is the proposed bill, 
sponsored by Government officials, for greater control 
over commercial radio stations. This bill provides, in 
addition to many detailed restrictions on apparatus, 
personnel, etc., of these stations, that their rates shall 
be subject to regulation by the Secretary of Com- 
merce, and that government-owned stations, so far as 
is consistent with the transaction of government busi— 
ness, may handle commercial messages also. The gov- 
ernment is given authority to purchase, at a reasonable 
value, any station whose owners may desire to sell. 

While it was stated by a representative of the Navy 
that the reason his department desired the throwing 
open of their stations to general public business was 
that they needed the practice in operating, every man 
who is familiar with the tendencies of government de- 
partments feels that it is the government’s real in— 
tention to set up destructive competition with private- 
ly-owned stations. Possibilities are usually a long way 
from actualities, but in view of the often-manifested 
desire of officials to increase the scope of their author- 
ity, it is pertinent to consider what might happen 
were the department head unscrupulous. Having the 
authority to fix rates, the Secretary of Commerce could 
set these at such a point as to make any station or an 


hence cager to make a good showing for itself. 
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entire system unprofitable. He might then propose 
that as the owners could not afford to maintain their 
plant in service, the government should take it over, 
paying for it whatever he and his advisers might see 
fit. Should the owners object to this summary con- 
fiscation of their property, some spccious plea of ne- 
cessity might be raised, and the objectors silenced by 
an order for the closing of the station and the removal 
of all radio apparatus. 

It is, of course, improbable that a case of such ex- 
treme injustice should arise. We have great confi— 
dence in the fairness of government officials, but at the 
same time no one is going to put his head voluntarily 
into a noose when the rope is held by his enemy. The 
analogy is a close one; the Naval Communication Ser- 
vice would become under this Act a competitor of all 
companies engaged in ship-to-ship transmission and 

No 
business man would think for a moment of letting 
pass unopposed a law to put control of his selling 
prices in the hands of his competitor, and allow that 
competitor the privilege of buying him out at a purely 
arbitrary price. 

There may be some justification for the govern- 
ment's taking over the ownership and operation of 
long distance telephone lines, for this could be accom- 
plished with a minimum of interference with service 
to the public. Development of telephonic communica- 
tion has been practically standardized, and future 
progress will be along the lines of minor efficiencies 
and betterments. Radio communication, however, is 
still in its infancy and needs the stimulus of a financial 
stake in its success to bring out those improvements 
which will make it of the greatest service to the com- 
munity. We all know what happened to telephone 
progress in Europe when the various governments 
took over the new invention, and unless stagnation 1s 
to ensue in radio-tclegraphy, we must see to it that 
its growth is fostered by private enterprise. 

An interesting side-lght on the wisdom of govern- 
ment officials in the direction of business is furnished 
by the second legislative measure which we wish to 
bring to our readers’ attention. It has been proposed 
that the postal rates for periodicals be increased from 
the present figure of one cent per pound regardless of 
distance, to a scale as follows: 

Up to 300 miles, 1 cent per lb. 
300 to 600 miles, 2 cents per lb. 
000 to 1000 miles, 3 cents per lh. 
1000 to 1400 miles, 4 cents per Ib. 
1400 to 1800 miles, 5 cents per Ib. 

Over 1800 miles, 6 cents per lh. 

Expressed in terms of dollars and cents, this means 
an increased mailing cost of more than 150 per cent.— 
simply a straight expenditure for which neither pub- 
lisher, reader nor advertiser have anything to show. 
It means that a large sum of money is to be mulcted 
each month from publishers already hard hit by the 
phenomenal advance in the paper market. It means 
that the business of publishing a trade paper will be 
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by that much less prosperous; that cach publication 
will be by that much less able to serve its readers; that 
there will be so much less incentive for a periodical to 
extend its sphere of influence in the trade. 

We have said that this sum of money—amounting 
in the case of Electrical Age to about $1,000 a year— 
would be expended with nothing to show for it. Were 
the Post Office Department losing money in its efforts 
to serve the public there might be a real reason for 
asking the publishers of periodicals to help reduce the 
annual deficit. But according to Post Office officials, 
their department will show a surplus of $5,000,000 for 
the current year, under the old rates. It is hard to sce, 
in the light of this statement, what justification there 
can be for an increased rate on periodicals, unless in— 
deed it be a desire to kill the goose that lays the golden 


eggs. i 
Even if the Post Office were losing money, however, 
there would be ample reason for continuing the pres- 
ent rate. When postal service was inaugurated it was 
the feeling that cheap and casy communication be- 
tween the farthermost hamlets was necessary to the 
unity of the country. There can be no “fighting 
shoulder to shoulder” unless every citizen has the op- 
portunity of knowing his neighbors views and strug- 
gles and successes, and so important did our forefath- 
ers consider this easy and reliable intercourse that they 


deemed it essential to put the service into the hands 


of the government. In modern times the trade press 


has become just as important as the newspapers in 
promoting the progress of commerce and industry. 
The dweller in a remote town is in just as much need 
as (if not indeed more than) his urban brother of trade 
news, and any increase in the cost of his trade paper 
will impose a handicap on his efforts which is entirely 
unwarranted. 

There is a further aspect of the question which seems 
to indicate poor judgment on the part of Post Office 
officials. They acknowledge that first-class matter is 
very profitable, and hence one might suppose that they 
would desire to foster its increase. One of the best 
stimulants of “first-class” business is advertising in 
periodicals, for after each issue a flock of letters are 
posted with inquiries and orders. Opinion on the part 
of competent judges is to the effect that any reduc- 
tion in advertising appeal will reduce the postal reven- 
ues fully as much as an increase in second- class rates 
would increase them. 

We therefore urge upon all our readers and adver- 
tisers that they make known at once to their represen- 
tatives in Congress their opposition to a measure 
whose passage must inevitably increase the cost of 
them of the service which Electrical Age renders. We 
cannot believe that Senators and Representatives, with 
the facts before them, will perpetrate so great an in— 
justice upon periodical readers in remote parts of this 
big nation, nor strike such a blow at the trade press, 
one of the most potent factors in the upbuilding of 


American industry. 
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A Record of Successful Practice and Actual Experiences of Practical Men. 


New Construction for Eastern Pennsylvania Rail- 


LM 


ways Company 


By M. M. Samuels 


New apparatus and rearrangements in the Palo Alto 
Power House of this company were described in our 
December issue. The present article describes the new 
substations, notably that at Frackville, Pa. 


In connection with the description of the new construc- 
tion at the Palo Alto Power House in the issue of Electrical 
Age of December, 1916, it may be added here that a new 
7,500 k.v.a. General Electric turbine-generator has been or- 
dered, which will be located in the space at present occupied 
by the old rope drive engines, which will be removed and 
replaced by an additional 500 kw. rotary converter. The new 
turbo generator will have its own exciter which, however, 
will be connected to the old exciter bus. The old railway 
switchboard will be replaced by new panels which are now 
on order. A new bank of transformers will be installed 
outdoors across the street from the power house and will 
form the beginning for an outdoor transformer station of 
considerable size, as it is intended to eventually move all the 
high tension equipment outdoors. 

The switching towet, which was mentioned in the previous 
issue is shown in Fig. 1 below. There were installed six line 
air break switches and one bus tie switch with provision fe. 
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two additional air break switches. All the line air break 
switches are arranged on two horizontal planes on brackets 
around the tower, so that all switches are easily accessible for 
inspection or repair. The switches are of the double break 
horn type, and the blades operate in a horizontal plane. The 
operation is done by means of a simple pipe mechanism. 
Frackville Substation 

This substation shows every feature of the latest improve— 
ments and may be considered a good typical illustration of 
what is now being done along the lines of greater simplicity 
and compactness. 

High Tension Arrangements 

As will be scen from the diagram of connections (Fig. 2) 
the high tension equipment consists of two incoming lines 
from Pale Alto, two outgoing lines to Harwood, one present 
and one future outgoing line to Ashland, one present and 
ne future bank ot t-ansformers. The present bank consists 
of three 500 kya. single phase Moloney transformers, 22,000 to 
2,300 volts. The high tension switching is arranged symetri- 
cally, cach side of a bus tie oil switch, so that one of each 
pair of circuits is connected to one side of the bus tie and 
the other to the other side. The oil switches are Westing- 
house type G-1 and are mounted on pipe framework, thug 


Fig. 1—22,000 Volt Switching Tower 
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doing away with the necessity of concrete foundations. 
Operation is electrical by means of solenoids actuated from 
the switchboard. The disconnecting switches are of the 
double-break type, the blades of the three phases operating 
in the same vertical plane. The center insulators of the 
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Fig. 2—Diagram of Connections. Frackville Sub-station 

three disconnecting switches which go with the transformer 
oilswitch or the six disconnecting switches which go with 
the line oilswitches are connected to one common shaft, so 
that all the disconnecting switches of a circuit can be opened 
or closed by means of a common pipe mechanism. No switch 
hooks are required, thus saving not only a great amount of 
time for disconnecting or closing a circuit but also a con- 
siderable amount of operating space. All the lines come in 


through the roof and go directly to their choke coils which 
are mounted right over their respective disconnecting switch 
All the high tension lightning arresters are located on 
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Fig. 3—Main Floor Plan of Frackville Sub-station 
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the roof and are arranged in two rows with a wide operating 
aisle protected by pipe railings between them. A broad stair- 
way and landing gives safe access to the roof for operating 
the transfer devices or horn gaps. The dead-ending of the 
lines over the roof is done on a steel structure which is 
brought up through the building walls and connected to the 
roof trusses. The high tension busses are I in. copper pipe 
and the connections 1% in. copper pipe of standard iron pipe 
size. 
Low Tension Wiring 

The 2,300 volt switching is arranged on a small gallery on 
the side opporite the high tension wiring. The oil switches 
are Condit make and are solenoid operated. As may be scen 
in Fig. 6 the oil switches are turned by go deg. from the 
way such switches are usually mounted, thus giving straight 
wiring to the disconnecting switches and buses. The sole- 
noids are located on the floor underneath the oil switches. 
The whole structure is made up of 114 in. pipe and standard 
fittings and is set up on 6 in. channels which are rivetted to 
the floor beams and project 2 in. above the floor line, so that 
it was not necessary to set any bolts in the concreate or to 
use expansion bolts. The 2,300 volt lines leave the building 
through porcelain tubes set in the wall, the choke coils being 
suspended from the pipe bracing of the switch structure and 
the lighting arresters being located over the line outlets. A 
storage battery which supplies energy for operating the oil 
switches is located on the low tension switch gallery in a 
separate room, and is charged by a 3% kw. motor generator 


set. 
Arrangement of Switchboard 


The panels, as they are now arranged from left to right, 
looking at the front are: one storage battery panel, three 
double circuit high-tension line panels, one bus tie panel, 
one transformer panel, and three double-circuit 2,300 volt 
feeder panels. The switchboard is set up on a 6 in. channel 
and is supported by pipe framework. The panel pipe sup- 
ports are braced to an angle iron which runs over the switch- 
board the full length of the samme and which is attached to 


the columns supporting the gallery. 
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Beside the main switchboard there is a lighting switch- 
board consisting of four series street lighting panels con— 
trolling four tub type transformers. 


Fig. 4—Cross-section of Frackville Sub-station 


There is also a small railway switchboard which controls 
two rotary converters and their respective transformers. This 
rotary equipment is only temporarily housed within the sta- 
tion. 

Conduits 

All main and control cables are run in conduits in the main 
floor, fiber duct being used for the main transformer runs 
and rotary leads, and iron conduits for all control cables. 

Lighting 

A very simple and effective lighting system was devised, 
following out modern ideas of station lighting. The main 
aisle in front of the switchboard is illuminated by five Ben- 
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Fig. Rear of 2,300 Volt Switchboard 
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jamin shades with 200 watt Mazda C lamps, with frosted 
bowl, which are suspended from the roof trusses, and gives 
ample light for the switchboard, the operating aisle, rotaries 
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Fig. 6—Cross-section of 2,300 Volt Switchboard 


and transformers. The lighting under and over the gallery 
was done by means of overhead fixtures consisting of Ben- 
jamin shades with 75 watt Mazda C lamps. No shades could 
be used around the H. T. wiring, and frosted lamps with guards 
were placed on the wall and also on the steelwork which sup- 
ports the disconnecting switches. A nevel method of lighting 
was devised for the roof around th lighning arresters. Seven 
V. V. vaporproof globes and guards were mounted on the 
posts of the pipe railing on each side of the operating aisle. 
The roof lighting is switched from within and a pilot light 
placed near the stairway leading to the roof, so that the 
operator can see when the lights on the roof are turned on. 

The lighting is normally supplied from a small auxiliary 
transformer. One emergency circuit was installed which is 
distributed all through the station. This circuit is normally 
supplied from the lighting transformers, but is automatically 
thrown over to the storage battery the moment the a. c. 
voltage goes down. 

Ashland Substation 

A new substation was installed in the old Ashland Power 
House, for which space was provided by removing an old 
engine. One bank of 3-75 kw. transformers and one high 
tension incoming line was installed and provision made for 
another line and another bank of transformers. There were 
also installed several 2,300 volt feeder panels. The high 
tension disconnecting switches, choke coils and lightning 


arrester were placed outdoors. 
Outdoor Substations 


Several outdoor substations were installed along the trans- 
mission line, most of them being controlled by air break 
switches, 3-75 kva. 22,000 to 2,300 volt outdoor transformers 
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were installed at Minersville and Tremont, 4-150 kva. and 
3-200 kva., 22,000 to 2,300 volt at Pine Grove, 3-40 kva. 6,600 
to 2,300 volt at Orwigsburg and Auburn. 

Most of the apparatus was furnished by Lewis & Roth Co., 
of Philadelphia. The design and construction was done by 
the J. G. White Engineering Corporation. 

The Eastern Pennsylvania Railways Co. is under the man- 


agement of the J. G. White Management Corporation. 
Ca + + 


Welding Tool Steel Tips to Machine Steel 
Shanks : 

The constantly increasing price of high-specd-tool stcel 
now makes it almost prohibitive for the average shop to use 
cutting tools composed wholly of such material. Further- 
more, with high-speed steel at present prices it is very costly 
for a shop to have to scrap worn out tools. Such problems, 
however, can now be solved and noticeable economies ef- 
fected by welding high-speed-steel tips to ordinary machine- 
TEF à * "D 


8 WN ` : 
P ö 
~ p Ph y ' 3 


(3) Steps in Welding 
Tip to Shank 


steel shanks. Thus, old worn out high-speed-steel tools can 
be cut to proper size and utilized for tips at a great saving. 

Briefly, the process is as follows:— 

The high-speed-steel tip is first “tacked” to the machine- 
steel shank, and the whole preheated. After fluxing with 
borax, welding is started. After welding, the tool is immed- 
iately laid in mica dust to cool gradually. It is then given 
a first grinding and tempered, after which the finish grind- 
ing is accomplished, when the togl is ready for use. Thus, 
it will readily be seen that the process is a simple one. The 
illustration shows the various steps in the process, tip 
“tacked” to shank; 2, tool after welding; 3, after first grind- 
ing, and 4, tool ready for use, after tempering and finish 


Electrode and Protecting Screens 


grinding. Tool numbered s, was tested for strength of weld 
by hammering. As will be seen, it broke above the weld. 
The reinforcing metal which is built out and around the tip, 
serves both to give larger radiating surface and to afford a 
larger conducting path back to the butt of the tool, thus 
keeping down the temperature at the cutting edge. The ma- 
chine-steel shank may be of any length desired, and the cold, 
hot rolled, or carbon steel, while the high-speed-steel tip 


should be short. 
The Westinghouse Electric & Mfg. Company, wnich is 
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at the present time using cutting tools with high-speed-stcel 
tips and machine-steel shanks for many of its planers and 
lathes, has found the electric arc process of welding very sat- 
isfactory, and much cheaper than any other process. This 
conclusion has been reached after tests employing oxyacety- 
lene and forging methods. 

The ordinary electric arc welding equipment made by the 
company may be used, and is the same as that required for 
the welding or repair of castings. For best results the cur- 
rent for this work should be approximately 100 amperes, and 
the voltage of the welding circuit 60-70 volts. A 5/32 inch 
Norway iron electrode should be used. 

The work should not be hurried, but a good: operator 
should be able to make between 25 and 30 welds for tools 
of 11⁄4 inch cross section, in a day of 91½ hours. 

„ 4 >+ 
Electrical Requirements for Dock Hand- 
ling Machinery 


Capacity Required H P 


Elevators—Unloaders for Loose Material i 

75-100 tons per irrer 8 10 

100-135 tons per MOUT jo. . 6k ates “8 7.5 to 11 
Portable Elevators for Loose Material 

1-3 to I 1-4 tons per minute, self-propelling....... 2 to 7.5 
Hay Material in Bags, Barrel 

300 lbs., lifting height 7 feet g inches —ͤp-[O U- 2 

“A Ton a Minute” 

2 to 5 


Lifting height 17 to 30 fcb e 
1200-1500 lbs., lifting height 14 feet 6 inches..... 3 


Portable Lumber Piling Machines 
30 foot pile, 18 inches wide by 4 inches thick and 


8 40 24 tect IONS viv elds ee eis sea ca Hee OES 3 
AO Toot .,. 5 
3007 lbs O22 f Sea Dees ee eS ee 1.5 to 75 
Electric Hoist, Electric Trolleys, Monorails ) 
10 ton, 2 horsepower hoists, 1½ to 7½ horse- 
power trolley. 
Winches 
5 to 20 


815 Ibs: 10. TO // 88 Barnes 
Vertical Sand and Gravel Elevators 
Capacity in tons per hour, speed 200 feet per minute 
o to 40 foot 40 to 80 foot 


center center 

S 0.92 1.7 
ö 1.51.75 3.2 
ö 22.5 4.1 
VU; 2.5 

„„ 2.9 5. 
40. 841.2 3.23.5 6.1 
////%//ôö»ö 7.2 
Oaa 4.0-4.2 8.0 
G 4.8-5.0 ä 9.4 
„„ 5.0.0 10.8 
r 3.8-0.0 11.3 

+ + ＋ 


The shortage of coal in Germany, duc to the lack of rail- 
road cars to handle it, is becoming acute. This is affecting 
tlie central stations seriously and prohibition of the use of 
electric signs and other forms of illuminated advertising, 
restriction of lighting for show windows and the interiors of 
shops, limitation of street railway and elevated traffic and 
an early closing ordinance for business establishments, res- 
taurants, hotels, theatre and moving picture shows are in 
prospect as parts of the campaign to reduce the consump- 
tion of fuel and employment of labor to which the Govern- 
ment is now energetically bending its attention. 

It is probable establishments other than groceries, butcher 
shops and other food distributers will be closed at 7 P. M. 
and theatres and restaurants at 10 P. M. The people also 
will be urged to restrict lighting in their homes. 
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The how and why 
of generation, trans- 
mission, installation 
and construction. 


Questions and Answers and Practical Discussions of Trade Affairs 
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Essentials of Direct Current Armature 
Winding 


By T. Schutter 


Continued from December 


Winding for a Four-Pole Machine Connecting Table No. 3 


Figure No. 9 shows a four-pole simplex lap winding having Coil No. 1, beginning to bar No. 1, end to bar No 
5 , 4 . 7 . 


; 3 ; 2 

24 coils, with two coils per slot (a two layer winding). In this Coil No. 2, beginning to bar No. 2, end to bar No. 3 
24 Xx 2 ＋ 4 Coil NO. 3, beginning to bar No. 3, end to bar No. 4 

beginning to bar No. 4, end to bar No. 5 

6 

7 

8 


i i = 24, P=4A = 3 tł Y: = = 11 Coil No. 4» à : à 
winding C = 24 h PORIE Coil No. 5, beginning to bar No. 5, end to bar No. 
Coil No. 6, beginning to bar No. 6, end to bar No. 


Coil No. 7, beginning to bar No. 7, end to bar No. 
8, end to bar No. g 


Coil No. 8, beginning to bar No. 8, 

Coil No. 9, beginning to bar No. 9, end to bar No. 10 
Coil No. 10, beginning to bar No. Jo, end to bar No. 11 
Coil No. 11, beginning to bar No. 11, end to bar No. 12 
Coil No. 12, beginning to bar No. 12, end to bar No. 13 
Coil No. 13, beginning to bar No. 13, end to bar No. 14 
Coil No. 14, beginning to bar No. 14, end to bar No. 15 
Coil No. 15, beginning to bar No. 15, end to bar No. 16 
Coil No. 16, beginning to bar No. 16, end to bar No. 17 
Coil No. 17, beginning to bar No. 17, end to bar No. 18 
Coil No. 18, beginning to bar No. 18, end to bar No. 19 
Coil No. 19, beginning to bar No. I9, end to bar No. 20 
Coit No. 20, beginning to bar No. 20, end to bar No. 21 
Coil No. 21, beginning to bar No. 21, end to bar No. 22 
Coil No. 22, beginning to bar No. 22, end to bar No. 23 


13, Yu = 9 will be used. The following winding table shows ZVV 


the number of the winding space and the number of the slot Coil No. 24, beginning to bar No. 24, end to bar No. 1 


into which the coils are wound. 


There will be four brushes used and their spacing is found 


Winding Table No. 3 Number of com. bars 2 
Coil 1, wound bet. winding spaces 1 and 12, in slots and 6 a eee 4 
Coil 2, wound bet. winding spaces 3 and 14, in slots and 7 as follows: ———_——————_-—_- or — = 6 commutator bars 
spaces 5 and 10, in slots and 8 Number of poles 4 
In this 


Coil 3, wound bet. winding 
Coil 4, wound bet. winding 


I 
2 
3 
spaces 7 and 18, in slots 4 and 9 from the heel of one brush to the heel of the next. 
Coil s, wound bet. winding spaces 9 and 8 


20, in slots and 10 winding there are four circuits and the direction of the current 


Coil 6, 
Coil 7, 
Coil 8, 
Coil 9, 
Coil 10, 
Coil 11, 
Coil 12, 
Coil 13, 
Coil 14, 
Coil 15, 
Coil 16, 
Coil 17, 
Coil 18, 
Coil 10, 


Coil 22, 


wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wound 
wotnd 


bet. 
bet. 
bet. 
bet. 
bet. 
bet. 
bet. 


bet. 


bet. 
bet. 
bet. 
bet. 
bet. 
bet. 
bet. 
bet. 
bet, 


Coil 23, wound bet. 
Coil 24, wound bet. 


the following table: 


winding spaces 
winding spaces 
winding spaces 
winding spaces 
winding spaces 
winding spaces 
winding spaces 
winding spaces 
winding spaces 
winding spaces 


winding spaces 31 and 42, 1 


11 and 
13 and 
I5 and 
17 and 
19 and 
21 and 
23 and 
25 and 
27 and 
29 and 


22, 
24, 
20, 
28, 
30, 


32, 


34, 
36, 
38, 
40, 


winding spaces 33 and 44, 


winding 


spaces 35 and 46, 


winding spaces 37 and 48, 


winding spaces 30 and 2, 1 
winding spaces 41 and 4, 1 
spaces 43 and 6. 


winding 


winding spaces 45 and 8, 
winding spaces 47 and 10, 


— G E G 


The winding will be connected to the commutator as shown by 


slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 
slots 


11 and 
12 and 
13 and 
14 and 
15 and 
16 and 
17 and 
18 and 
19 and 
20 and 
21 and 
22 and 


slots 23 and 


slots 


24 and 


Fig. 10 


Fig. 11 


through this winding is shown by the arrows in figure No. 9. 
It is necessary to have four brushes on a four pole lap wind- 
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ing, and it might be stated that in any lap winding there must 
be as many brushes, so as to distribute the current through the 
winding evenly. Fig. 10 shows a four pole lap winding with four 
brushes, which divides the winding into four paths or circuits 
connected in parallel to an external load of 40 amperes. It 
will be seen that the current from the line wires divides and 
flows to each negative brush (this being considered as the arma- 
ture of a generator), and there it again divides and passes 
through the winding to the positive brush: each path or circuit 
will carry 10 amperes. In Fig. 11 one pair of brushes have been 
removed and the four pole lap winding will be run on one pair 
(two brushes) of brushes, which are properly spaced. With 
this condition there are three times as many coils in series be- 
tween the negative and positive brush on one side than on the 
other, or nine coils in series on one side and three on the 
other, and both circuits are in parallel: this will allow three 


times the current to pass through the three coils than through 
the nine coils in series between brushes, since the nine coils in 
series will have three times the resistance of the three coils: 
then with the line current of 40 amp. 30 amp. will flow through 
the three coils while 10 amp. will flow through the nine coils. 
This will cause flashing at the brushes, heating and probably 
burning out of the entire winding. 

On large armature it is sometimes desirable to use two or 
more smaller wires in parallel in preference to one large wire, 
as with the proper setting of the brushes and connections ol 
the coils to the commutator bars it will give better commutation, 
reduces the eddy current losses in the copper and decreases the 
tendency of sparking at the brushes as only a part of the current 
will be commutated at a time. 

Multiplex Windings 

Where there are two wires in hand while winding, it is called 
a duplex winding and if three wires are used it is called a triplex 
winding. The calculations for the spread or pitch of the coils 
in a duplex or a triplex winding are the same as those for a 


Winding Table No. 4 
Coil 1, wound between spaces 1 and 8, in slots 1 and 4 
Coil 2, wound between spaces 3 and 10, in slots 2 and 5 
Coil 3, wound between spaces 5 and 12, in slots 3 and 6 
Coil 4, wound between spaces 7 and 14, in slots 4 and 7 
Coil 5, wound between spaces 9 and 16, in slots 5 and 8 
Coil 6, wound between spaces 11 and 18, in slots 6 and 9g 
Coil 7, wound between spaces 13 and 20, in slots 7 and 10 
Coil 8, wound between spaces 15 and 22, in slots 8 and 11 
Coil 9, wound between spaces 17 and 24, in slots 9 and 12 
Coil 10, wound between spaces 19 and 26, in slots 10 and 13 
Coil 11, wound between spaces 21 and 28, in slots 11 and 14 
Coil 12, wound between spaces 23 and 30, in slots 12 and 15 
Coil 13, wound between spaces 25 and 32, in slots 13 and 16 
Coil 14, wound between spaces 27 and 2, in slots 14 and 1 
Coil 15, wound between spaces 29 and 4, in slots 15 and 2 
Coil 16, wound between spaces 31 and 6, in slots 16 and 3 


simplex winding, and the same formulas are used. Whether 
a coil is wound with one, two or three separate wires, it is always 
considered as one coil. 

As to the commutators for duplex and triplex windings, there 
will be twice as many commutator bars as coils in a duplex 
winding and three times as many in a triplex winding. The 
brushes will cover two and three commutator bars in duplex 


and triplex windings respectively. 
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Figure No. 12 is a duplex lap winding with 16 coils two wires 
in hand two coils per slot and four poles: where C =16, P = 4, 


20 t A 2 X 6 K 4 
A = 4: then Yr = ———— or ya = 9 or 7: Pe 
P 4 
= 7 will be used in this problem; then Yn = Ye + F. or 7 T 2 
In a simplex winding a coil 


= 9 or 5, Fe = 5 will be used. 
was shown with one line and in a duplex winding it will be 
shown with a double or two lines, which will be the same as 
using two pencils to draw the diagram. In counting the back- 
ward and forward pitch each double line is counted as one 
winding space. Remembering these points the coils of this 
winding will be placed as shown in winding table No. 4. 

The connecting of this winding is somewhat different than in 
the previous simplex windings, as explained there will be twice 


as many commutator bars as coils, and each coil practically 


speaking is a double coil. The first step is to connect the two 
beginning wires of each coil to the commutator, that is the two 


beginning wires of the first coil will connect to bars 1 and 2, 
the beginnings of the second coil will connect to bars 3 and 4, 


etc., until all the beginnings or bottom leads have been connect- 


ed to the commutator. The ends of the coils are then connected 
as follows: the end of the coil which is connected to bar I 


will be connected to bar 3, and the end of the coil which is con- 
nected to bar 2 will be connected to bar 4, etc. The following 1s 
a table which gives the number of the bars to which the be- 


ginnings and ends of the coils will be connected: 
————— th a fA I 
Connecting Table No. 4 
3 and 4 


Beginning of coil 1 to bars 1 and 2, end to 
Beginning of coil 2 to bars 3 and 4, end to 5 and 6 
Beginning of coil 3 to bars 5 and 6, end to 7 and 8 


Beginning of coil 4 to bars 7 and 8, end to 9 and 10 
9 and 10, end to 11 and 12 


Beginning of coil 5 to bars 

Beginning of coil 6 to bars 11 and 12, end to 13 and 14 
Beginning of coil 7 to bars 13 and 14, end to 15 and 16 
Beginning of coil 8 to bars 15 and 16, end to 17 and 18 
Beginning of coil 9 to bars 17 and 18, end to 19 and 20 
Beginning of coil 10 to bars 10 and 20, end to 21 and 22 
Beginning of coil 11 to bars 21 and 22, end to 23 and 24 
Beginning of coil 12 to bars 23 and 24, end to 25 and 20 
Beginning of coil 13 to bars 25 and 26, end to 27 and 28 
Beginning of coil 14 to bars 27 and 28, end to 29 and 30 
Beginning of coil 15 to bars 20 and 30, end to 31 and 32 
Beginning of coil 16 to bars 31 and 32, end to 1 and 2 


This being a four pole lap winding there will be four brushes 


used on the commutator; each brush must be as wide as two 
commutator bars. The spacing of these brushes will be found by 


Number of commutator bars 32 
the formula or — = 8 commutator 
Number of poles 4 
bars from the heel of one brush to the heel of the next. The 
direction of the current as it passes through the four circuits is 
shown by the arrows on the coils in the diagram. 

The rules and formulas as they were treated in the foregoing 
problems and illustrations applied to lap or parallel windings only, 
though the formulas are also used in wave or series windings. 
The spacing of the coils in wave winding follows the same 
principle and formula as in lap winding, the commutator con- 
nections however are made differently; instead of connecting the 
beginning and the end of the same coil to adjacent commutator 
bars they will be connected a certain number of bars apart: this 
distance is expressed in the number of commutator bars and is 
called the commutator pitch. (See Fig. 2). 

Che numerical value of the commutator pitch is derived from 
the value of Yr; should this value be a mixed number the frac- 
tion is dropped and the whole number (whether odd or even) 
will be used as the commutator pitch. 

In wave winding the value of Y: can result in an odd, even 
or mixed number: as previously explained Ve must always be an 
odd number. If the formula gives it as an even number it is 
made odd by adding one; if it is a mixed number the fraction 
is dropped and if the remaining whole number is odd Y: re- 
mains unchanged and if it is an even number it is made odd by 
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reason for this is that in all wave windings there must be as 
many coils in series between adjacent commutator bars as there 
are pairs of poles. In any wave wound armature oniy one 
pair of brushes are needed to run any machine of any number of 
poles (four poles or more) and for this reason the value of 
A becomes a constant or 2 for all series in windings. 

The following problem will explain and demonstrate the above 
rules more clearly. For example take a simplex wave winding 
with 13 coils, two coils per slot and 4 poles: where C =13, P = 

2C +.A4 2 X 13 4 2 


— 


28 or 24 


4 A = 2, then Y; = 


or 
P 4 4 

6 or 7. As stated in the rules, Y: is an even number it must 

be made odd by adding one (1), it will be seen that in the above 

formula by using the minus value of 4 the result will be an even 

number (6), and the plus value of 4 will bring the result as an 


Fig. 14 


odd number (7); then Y: = 7 for this problem. Y, — Y: + 
V. or 7 +2= 5 or 9. This winding can have a commutator 
pitch of 6 or 7; using the commutator pitch as 6 it will be 
called the short pitch, and by using it as 7 it will be called the 
long pitch. The short pitch is prefered as it results in fewer 
crosses of leads, and the beginning and the end of the coils 
which are in series between adjacent commutator bars do not 
cross one another. Fig. 13 will illustrate the short pitch and 
Fig. 14 will illustrate the long pitch in the above problem. By 
using Yr as 7 and Y» as 5 the coils will be placed as follows in 
Fig. 15. 


Winding Table No. 5 
Coil 1, wound between spaces 1 and 8, in slots 1 and 
Coil 2, wound between spaces 3 and 10, in slots 2 and 
Coil 3, wound between spaces 5 and 12, in slots 3 and 
Coil 4, wound between spaces 7 and 14, in slots 4 and 
Coil 5, wound between spaces 9 and 10, in slots 5 and 
Coil 6, wound between spaces II and 18, in slots 6 and 
Coil 7, wound between spaces 13 and 20, in slots 7 and 10 
Coil 8, wound between spaces 15 and 22, in slots 8 and 11 
Coil 9, wound between spaces 17 and 24, in slots 9 and 12 
wound between spaces 19 and 26, in slots 10 and 13 
Coil 11, wound between spaces 21 and 2, in slots II and 1 
Coil 12, wound between spaces 23 and 4, in slots 12 and 2 
Coil 13, wound between spaces 25 and 6, in slots 13 and 3 


O ON QnA 


When all the coils have been placed, by using the commutator 
Pitch as 6 the coils will be connected as follows: 
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Connecting Table No. 5 


Beginning of coil No. I to bar No. T, end to No. 7 
Beginning of coil No. 2 to bar No. 2, end to No. 8 
Beginning of coil No. 3 to bar No. 3, end to No 9 
Beginning of coil No. 4 to bar No. 4, end to No. 10 
Beginning of coil No. 5 to bar NO. 5, end to No. 11 
Beginning of coil No. 6 to bar No. 6, end to No 12 
Beginning of coil No. 7 to bar No. 7, end to No 13 
Beginning of coil No. 8 to bar No. 8, end to NO. 1 
Beginning of coil No. 9 to bar No. q, end to No 

Beginning of coil No. 10 to bar No. 10, end to No 


Beginning of coil No. 
Beginning of coil No. ; 
Beginning of coil No. I3 to bar No. 13, end to No. 6 
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Only two brushes will be placed and their spacing is found by 
Number of commutator bars 13 
the formula: On weer SS BYE aS 
Number of poles 4 
from the heel of one brush to the heel of the other, by setting 
one brush on bar 1 the other will be set 34 on bar 4 and V on 
bar 5. 

The direction of the flow of the current is as indicated by the 
arrows. Note that the winding is divided into two circuits. The 
reason that any wave wound armature can be run on but two 
brushes (one pair), is that the coils which are under the same 
Polarity are connected in series: this is illustrated in Figs. 13 
and 14. The two coils which are in series in these figures have 
their beginnings under north poles and their ends under south 
poles, and are connected in such a manner that the current will 
flow in tlie appropriate direction. 

(To be Continued) 
$ $ $ 


Conduit Couplings 
By R. Thistlewhite 


The point of prime importance when connecting two pipes 
together, for electrical work, is the conductivity of the en- 
tire run from beginning to end. It must be so installed that 
there will be the least possible resistance between the coup- 
lings and boxes, in order that any leakage current will use 
the pipe as a path in reaching the ground. With galvanized 
pipes this is not a difficult condition to obtain, as the gal- 
vanizing, with which the pipe is covered, is a good con- 
ductor; but with black pipe, being covered with enamel which 
is a good insulator, this condition is not so readily obtained. 
Some manufacturers of black pipe cover the threads on the 
end. with a small paper tube which keeps the enamel away 
from these portions when the pipe is dipped in the enameling 
bath, and leaves the threads perfectly clean, but where this is 
not the case the dies will have to be run over them in order 
to clean out between the threads before coupling. This also 
applies to the black boxes which will have to have the 
enamel scraped away from the knock-out holes so that the 
lock-nut and bushing will make good contact at this point. 
The inside edge is reamed out by the manufacturer to clear 
away any sharp edges, but where the pipe is cut on the 
job this reaming will have to be done too. 


Trade Threads Length Perfect Total Length 
Size per inch thread inches thread in inches 
1-4 18 0), 29 5 16 0 57 9-16 
3 8 18 0.30 5-16 0.57 9-16 
1-2 14 0.39 3-8 075 3-4 
3-4 14 0.40 3-8 0.76 3-4 
1 11.5 0.51 1-2 0.94 15-16 

1 1-4 11.5 0 53 9-16 0.97 1 

1 1-2 11.5 0.55 9-16 0 98 1 

2 11.5 0 58 9.10 1.12 1 1-8 

2 1-2 8 0.89 7-8 1.51 1 1-8 
3 8 0.95 15-16 1.57 1 9-16 
3 1-2 8 1.00 1 1.62 1 5-8 
4 8 1.05 1 1-16 1.67 1 11-16 
4 1-2 8 1.10 1 1-8 1.72 1 3-4 
5 8 1.16 1 3-16 1.78 1 13-46 
6 8 1.26 1 1-4 1.89 1 7. 


For ordinary coupling, the threads cut should have the 
dimension given in the table, the fractions being brought to 
the nearest 1-16. in to facilitate easy measurement with a foot 
rule. 

A way in which this table can be followed accurately 
enough for all practical purposes is to cut the threads of 
such a length that a wrench has to be used to screw the pipe 
up to the center of the coupling, then, when the two pipes 


fiot 


are connected together they will be tight and meet about the 
center, touching cach other; Fig. 1 shows this quite plainly. 
The connection must not go together easily relying upon the 
jamming of the pipe end for end to tighten, such a connection 
would work loose, allow moisture to enter, and, what is a 
worse fault close up the bore of the pipe and prevent the 
wire from being drawn through. 

The connection can only be made in this manner when 
one or both of the pipes can be turned, but when this is not 
possible the connection must be made by turning the coup- 
ling. Probably the most common way in which this can be 
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done is by cutting a longer thread than standard or a running 
thread on one pipe and one of standard length on the other. 
The long thread Fig. 2 must allow a locking device, consist- 
ing of an ordinary coupling cut down to a width of about 3% 
in. or a lock nut, and a coupling to be screwed on so that the 
pipe just projects about two threads. 

The two pipes are placed end to end and the coupling 
screwed over the joint as far as it will go over the standard 
thread, the locking device 1s then screwed up against the 
coupling to prevent it from working back over the running 
thread. A lock-nut used for this purpose is the easiest way 
of locking and will hold sufficiently well if the coupling is 
tight on the pipes, using the locking coupling for this pur- 
pose is a better method but requires a little more labor as the 
end of the coupling should be made perfectly square as shown 


Fic 3 


in figure so that when it is up in place there is a perfectly 
tight joint, in fact a joint can be made water tight by this 
method and is often used by plumbers and gas fitters. 
There are two other methods to meet this condition. 
is by means of a right and left coupling, that is a coupling 
which is threaded with a right hand thread in the one end 
and a left hand thread in the other, this will also be the case 
on the pipe ends. The pipes are entered into the coupling 
and the coupling turned which draws the pipes together when 
they will meet in the center if they start to thread together. 
The disadvantage of this is having to use two dies on the 
work, which increases the chances of error and loss of time 
as well as having to have two different couplings on the job. 
The second method which eliminates both the two dies 
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and also the running thread, which is more or less hard to 
cut, is by using the “Erickson Coupling” made in the same 
manner as a steam union without gasket and shown in posi- 
tion ready to be screwed together in Fig. 3. All the threads 
are of standard length and right-handed but the fitting may 
not be at hand when required and the running thread method 
is resorted to because the fittings used for this are in use 


over the entire job. 
+ $ $ 


Standard Wiring Diagrams 


This month’s installment of our standard wiring diagrams 
completes the multi-point control schemes for lighting cir- 
cuits and takes up master control systems. 

Onc of our readers calls attention to the fact that one line 
was omitted from each of the last two diagrams on Sheet 
8, and that the titles were transposed. Corrected diagrams 


appear below. 


~ Additional Reversing Switches may be added here 
Lamps Out 


Lamps Burning 
Suggestions as to diagrams which should be included in 
this series are much desired; we wish to publish every dia— 
gram that may be useful to a practical man. Reprints of 
any installment or of any of the other diagrams which have 
appeared in Electrical Age will be sent post paid on receipt 
of ten cents for each one. 
| + 4 & 
Questions and Answers 


Power Factor Correction 

Q. To correct our power-factor, we have recently installed a 
synchronous condenser connected to the bus bars in the power 
plant. We have a 3-phase generator operating several hundred 
small 220-volt induction motors with the condenser disconnected, 
the reading on the generator panel is 240 volts, 500 amp. and the 
sum of the feeder wattmeters is 71 kw. When the condenser is 
connected its losses which amount to 15 kw are not measured 
by the wattmeters. The readings then are: generator volts 240, 
amperes 320; sum of feeder loads 71 kw. From the above, can 
you tell me whether we are getting any good from the con- 
denser? Do the condenser losses add a load to the engine with- 
out any direct benefit to the motors? W. W. K.—Milton, Pa. 

A. The purpose of the condenser is to cut down the current 
in the generator, in this case from 500 to 320 amp. That is just 
the same as adding 160 amp. additional capacity to the generator, 
for the safe load is determined by the current, and as soon as 
that point is reached, no more load can be carried, even if the 
engine is not running at full load. The condenser of course, 
adds its 15 kw of load, but you can well afford to pay for this 
in view of the fact that vou can carry 160 amp. more at 240 volts 
or 38.6 kw with the same alternator and engine. The voltage 
regulation will be improved also. There will be no effect on the 
motors themselves. 

Another Question on Power Factor Correction 

Q. Would a few synchronous motors installed at the factory and 
used to drive machines increase the efficiency of a transmission 
line and motors with an installation of this kind? Three phase 
current is transmitted two miles at 5,000 volts and stepped down 
through a three-phase transformer to 440 volts, for a connected 
load of 800 h. p. in 100 induction motors 60 30. There are 30 
5 h. p. each, 20 2 h. p. each, the remainder 10 to 75 h. p. each. 

About one-third of the load is 400 feet from the transformer 
and the remainder 100 feet. The greatest portion of the load 
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MuLTI- Point CONTROL OF LIGHTING CAaRCUITS 


Fhird Systém 


Additional reversing switches may beadded here 


This is almost the same as the Second System and 
operates .identically. It is used when inspectors 
object to the Second Sys tem, on account of hoth 
sides of the line being brought into three - way 
switches. 


How TO TELL WHICH SYSTEM IS INSTALLED 

With voltage onand lamps in place, throw switches 
to extinguish lamps . Connecta test lamp across 
all switches in turn. If it burns brightly, the wiring 
is Second System. If it burns dimly, the wiring is 
first or Third System. Then throw one switch fo light 
lamps. Test with battery and buzzeracross each 
switch, If buzzer sounds, the wiring is Third System, 
if it does not sound the wiring is First System 
These tests canalso be made witha voltmeter 
(preferably of low resistance Jand a battery of 


a few cells. 


MASTER CONTROL OF LIGHTING Circuits 
A Master Switch js ore which will light lamps which 


nootherswitchcanextinguish e 
4 Straight Mastered Circuits 


Any switch will light lamps, and no other can 
extinguish them. 


Master ota Group of Circuits 


MASTER OF Muiti-Point CONTROL CIRCUIT 
First System 


‘-Single-Fole Switch 


The sinale-pole switch short circuits the travelers and holds 
circuit closed aga.nst allother switches. Master Switch may 
be connected between any 2 points ofcontrol where more than 


Zare provided. 
P OTHER METHODS OF MASTERING - First System 


+> 
_ ) 1 = 


Master Switch must be connected toa 4-way switch placed 


ateitherend of the group. i 


ws 
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MuLTI- POINT CONTROL OF LIGHTING CIRCUITS 


Common Mistakes 


lamps inthe wrong place and connected wrong, 
ifeither switch is turned the circuit will be 
shorted-lamps areancontiniously in énd. 
and 3rd diagrams 


An Attempt to Save Wire 


fA 


y 2nd Floor 
fused Switches 


Using the neutral wire of angther corcuit far the 
return. Lamps will not light until the connechons 
at A’are interchanged Method is permissible but 
is not considered good practice, 


MASTER CONTROL OF LIGHTING CIRCUITS 
(CONTINUED) 


OTHER METHODS OF MASTERING - First System 


+ 


\ 


Master Switch 1s connected to poles of 4-way switches 
atendofgroup which would be idle if it were a non- 
mastered circuit 


Second System 


A double- pole double throw switch must be used 
ora short-circuit will result. 


Third System 


mS D 
Master” i 
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varies from one half to full load. All current is metered from 
the primary side of the transformer. The total cost of fixed 
charges and for current per month is as follows; which is a 
good average, the demand is taken from an Esterline graphic 
meter, and at the present time is 375 k. w. for a 15 minute period. 
The average monthly use of power is 111,300 kw.-hr. The pow- 
er-factor of the line and its load varies from 08 to 085. If 
synchronous motors are practical, what percentage of current 
could be saved by the consumer? Would the central station 
save in the transmission? How much would synchronous mo- 
tors cost for an installation of this kind? I would like to see 
this problem worked out in the “Age.” 
R. Bailey, Jackson, Mich. 

Ans. Unless your power contract contains a clause offering a 
lower rate for a higher power-factor, there would be no object 
in improving it. You are billed for current on a kw-hr. basis, 
which is not affected by the power-factor, whether high or low. 
However, it might be possible for you to arrange for a lower rate 
on condition that you install a synchronous machine to improve 
your power-factor. We should like to have our readers give 
their opinion on the rate-reduction necessary to make this worth 
while.—Ed 

Shore Cuts and Minor Methods 


A Ceiling Plaster Drill 

This drill can be made out of old tools and a ten-cent bake 
pan. It will be found very valuable where it is necessary to 
cut a round hole in a plastered ceiling for the installation of an 
outlet in fish work. 

The material necessary is: 

Three inch round outlet box about an inch deep. 

A bake pan like mother uses for angel food cake. 

Two small wood bits with square shank. 


1”. 
4 jn. Wood Bif for Centering 


Teeth cutin Edge of Box 

3 in. Knockout Conduit Box 
Lock-nufs 

Machine Screw for holding Centering Bit 
Pipe filled with Lead 

Bake Par to catch Dirt 

Wood Block to hold Pan solid 
Machine Screw fo hold Block 
Machine Screw oho Bit 

Filled with Lead 

Chuck end of Wood Bit 


One foot of % inch conduit. 

A little lead or solder. 

Two little straps of sheet tron. 

4 6-32 machines screws about an inch long. 

A little wooden block which is made to fit into the center hole 
of the bake pan around the pipe and is used to hold the pan in 
place. 

How to make it into a plaster drill: 

Whittle the little wooden block out to fit close around the 
pipe and fasten it tight; then slip the pan on over it and have 
both exactly in the middle of the pipe. Then fasten both per- 
manently by drilling a hole through pan, block, and pipe and 
put a machine screw in and clinch both ends. 

Drive a little wooden plug in the end of the pipe which will 
be under the pan when in use. The object of this wood plug is 
to keep the molten lead from filling the entire pipe. Cut part 
of the spiral part of the wood bit off and put the rest in the 
pipe and pour molten lead in around’the bit. Then drill through 
the whole thing and put the machine screw in and clinch on 
both ends. This should leave the shank end of the wood bit out 
far enough so that it can be placed in the chuck of the brace. 

Put the other wood bit into the other end of the pipe but 
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leave the cutting end out this time, far enough that it will ex- 
tend out about a quarter of an inch past the level of the outlet 
box when it is fastened on to the pipe. This bit is to act as a 
crutch so that the box will cut a clean hole. Fasten the bit with 
lead and a machine screw as before. 

The box is now fastened to this end of.the pipe by two straps 

which are bolted to the sides of the pipe and the bottom of the 
box. This box must be held tight and I find by experience that 
lock nuts will not hold it tight enough to make it go around as 
the pipe is turned. These straps may be made of sheet iron or 
brass. 
The teeth may be cut into the box edges with a hack saw and 
we recommend a fine-tooth saw. Cut the teeth so that they 
have a little slant and do not have one any larger than its next 
neighbor. 

The teeth on the box act like a saw and cut a round hole in 
the ceiling as clean and nice as wanted. The dust and dirt falls 
into the box and bake pan and may be carried to the waste bas- 
ket. When the teeth wear down file them up the same as a 
carpenter does. The tool should last a long time and will be 
well worth the time it takes to make. The tool made up as de- 
scribed will cut a three inch hole, however, if one is wanted for 
different size holes all that is necessary is to change the box for 
one of the the size wanted. Several different boxes may be 
made and changed as a different size is wanted. 


R. L. S., Chicago, III. 


Secondary Distribution Methods 


I have had a good many years of experience in rebuilding 
small towns where the pole lines have been badly put up and 
neglected. About two years ago I had an occasion to rebuild a 
town where the Court House was set in the center of the town 
and the business section of the town built in a square around 
this Court House. We found upon inspection, six transformers 
serving this square, with three or four different lengths of poles, 
various lengths of cross arms and braces, and poles improperly 
guyed. We were asked if we could not improve upon the method 


‘then in use. 


W 


By reference to the enclosed sketch you will see that we serve 
this section with two transformers connected up in such a man- 
ner that five wires installed on thirty foot poles of a straight 
uniform size using steel racks to carry the secondary wire. If 
a customer wanted three phase 220 volt service he is connected 
to wires number one, three and five. If he wanted 110 volt, three 
phase service he would be connected to two, three and four. 
By connecting to any two wires adjacent to each other we ob- 
tained 110 volts single phase. If you wanted three wire single 
Phase this could be obtained by connecting one, two and three, or 
three, four and five. 

This method is simple, and although might come under the 
head of special, vet it has given entire satisfaction and looks 
good, and the cost is very much less than the old style of con- 
Geo. C. Woodworth, Graham, N. C. 


struction, 
Comments 
Editor, ELECTRICAL AGE: 

I notice in the Electrical Age for November under “Short 
Cuts and Minor Methods,” articles upon splicing broken 
wires in armatures, field connections, etc. Mr. R. Thistle- 
white’s* method is good I should think, and could even be 
applied to the old surface-wound armatures, where every- 
thing is so accurately wound, and also to breaks in armature 


C — Äu— — = 


iy 1917 


vill ex- 
> outlet 
ct as 2 
it with 


Straps 
of the 
e that 
ind as 
on or 


* and 
they 
Next 


le in 
falls 
bas- 
asa 
I] be 
de- 


ELECTRICAL AGE 


JANUARY, 1917 


slots, as he suggests. But I do not think I would allow my 
men to use Mr. R. F. Jones’* method upon wires larger than 
say No. 28B and S gaguc, I do not mean by this that Mr. 
R. F. Jones’ method will not make a fair joint if properly 
soldered, but personally I do not like the appearance, and so 
do not think it would make a good impression upon a cus- 
tomer, coming into a contract or repair shop and seeing a 
workman repairing his machine with this splice. Again it 
makes a greater amount of solder in electrical circuit. But 
there is another method for splicing J have found very prac- 
tical for J have used it for years, in repair shops, and as 
trouble man, and require men to splice this way in plant 
operation. That is to make a sleeve splice, when a wire is 
broken off you can pick up a shorter end with a sleeve than 
by making a loop. You do not take the chance of again 
breaking the wire while forming this loop, and thereby loos- 
ing your end altogether. Again if the end is very short you 
have no chance to scarf it. The sleeve, if made of proper ma- 
terial will not greatly increase the diameter of the wire. 
Here Mr. R. Thistlewhite’s method had the advantage, be— 
cause it does not increase the diameter. But should his 


splice come unsoldered he has two ends of wire whipping 


around and an open circuit. With a sleeve coming unsolder- 


ed you would have a chance of wires remaining in sleeve and 
not whipping around with revolving armature until caught, 
and armature coil torn to pieces probably destroying others. 
The writer was a trouble man upon machines for years and 
sometimes found himself without sheet copper in his grip, 
but this made no great difference for he usually found a tin 
tobacco can which answered the purpose exceedingly well. 
By taking a small piece of this and forming a sleeve around a 
piece of wire the same size as the one you are going to splice 


you can make a sleeve for small wire. Slipping on one end 


of broken wire and pushing in other end until you are sure 
the ends are butted together (dress ends true if possible), 


then solder. The shape of wire can be round, rectangular or 


any shape for that purpose. 
Noticing Mr. C. Eastburn’s article “Cutting Out a Coil’’* 
The writer has had some experience with this method a few 
years ago, and now he Iets it strictly alone. It happened in 
this manner. The writer had just taken charge of a manu— 
facturing companys electrical department, of three small pow- 
er plants and about one hundred and eight motors ranging 
Working a crew of nine 


from three to 125 horse power. 
The previous chief had 


men, seven days and two at night. 
allowed his men to burr commutator bars and not under- 
standing armatures as well as he might. When the writer 
had time to thoroughly inspect all machines, when not run- 
ning, there were some commutator bars burred all right. 
A great many of the smaller motors were two circuit wave 
wound which called for two burrs to close one open circuit. 
The writer has found in practice all men do not do the same 
thing in the same way, some commutators were burred as 
neatly as it could be done but some other burrs would keep 
an electrician awake for many a night. The writer thinks it 
should be a very extreme care that would cause a man to burr 
a commutator segiment with a chisel or screw driver or any 


blunt instrument. Now if you have an undercut commutator 


and wedge in a little piece of wire that seems by far the bet- 
ter way if machine has to operate, of course if possible, take 
armature out and fix it for once and all. If the commutator 
has ventilated risers from commutator bars, a bar may be 
shorted out by interweaving a small bare magnet wire sev- 


to scarf the broken ends, 


*Mr. Thistlewhite’s methods is 
The wire wrapping is 


wrap with fine copper wire and solder. 
then filed off, and the bare surface insulated. Mr. Jones forms 


a “bell-hanger’s joint,“ looping the wires together and 


soldering.—Ed. 
tBy burring-over the edges of adjacent commutator bars. 
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eral times through and around these risers, which will in no 
way mar the commutator surface under brush travel. For 
a short-circuited coil the writer has always cut every turn in 
the coil, after cutting the coil from commutator, because one 
time when he was sent to repair a machine he found a shorter 
coil which would smoke badly upon running the armature. 
The leads were cut from the commutator and coil partly 
cut, but still it smoked. The writer just to find out would 
start motor after cutting each turn, and all turns but four 
had to be cut before the shorted convolution was opened. 
Now when he cuts a coil he cuts the thing right into to start 

Yours, 

A. L. Gear, lola, Kansas. 
+ $ $ 
Address Wanted 

A letter addressed to Robert E. Coleman, Oakland, California, 
has been returned by the Post Office at that place as undeliver- 
This was sent in answer to an inquiry, and we shall be 


witn. 


able. 

glad if Mr. Coleman will advise us of his present street and 

number, when we will forward the letter to him.—Ed. iy 
- 4 & 


Current Taken by Polyphase Motors 
It is frequently necessary to know the full-load current taken 
by motors of various sizes, in order to calculate the proper size 
of wires, meters, etc. In most cases a fairly close approximation 
—say within 1 per cent.—is all that is required, so that absolute 
accuracy can be subordinated to speed. Here the accompany- 
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ing chart will be found a handy substitute for the formula and 
slide rule, or more laborious processes, 

To use the chart, note the voltage—whether two or three phase, 
on scale A, and the horsepower, whether 25 or 60 cycles, on 
scale B. Draw a line through these points, and at the intersec- 
tion with scale C will be found the current per line. Or, if the 
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current is known, the same methods worked backward will give 
the power output. 

The chart is based on the following formula: 


K P 


f. E pf 


where I = current per line 
constant; 373 for 2-phase; 431 for 3-phase 


= power output at full load 
f = efficiency 
i E = voltage between lines 
pf = power factor. l 
Since both power-factor and efficiency vary with the size of the 
motor (P) we can rearrange the formula thus: 


TA 
ll 


I K P p’ 
L ==. x , or I = T, where P! is found 
E f. pf F. 
K P 
by substituting in the equation P! = —— the values found in 
f. pf 


tables such as that given on page 088 of American Handbook 
for Electrical Engineers. These values were used in this chart 

It must be borne in mind that the chart is not an accurate 
means of calculating the current taken by motors at other than 
full Joad. Under partial loads, both efficiency and power factor 
fall off, at rates different for different sizes of machines, so that 
chart which would give all this information would be too com- 


plicated for quick use. 
? + „ 


A Curious Case of Motor Trouble 


By a Maintenance Man 


In our plant we had an “old-timer,” a 5 h. p. Crocker-Wheeler 
motor of the two-pole type which was giving such good service 
it was kept when most of the other old machines were junked. 
On account of changes it was reinstalled on a bracket near the 
ceiling of one of the rooms, and my helper with a couple of 
laborers did the job. When it was connected to its load, how- 
ever, the trouble began, and after checking his connections my 
helper came for me with the report that the motor ran hot, and 
at too high a speed. He said it acted as though there was some- 
thing wrong with the field coils, but the current in them was ap- 


parently all right. 


An inspection of the job showed at once what the trouble was. 
There was only about one inch of space between the pole pieces 
and the lower face of an I-bean which supported the floor above. 
As a result, a good deal of the field flux jumped acoss to the 
beam and flowed around through it instead of through the arma- 
ture. This weakened the counter e. m. f. of the armature, allow- 
ed the speed to rise, and consequently drew more current from 
the line. By dropping the platform a foot or so the trouble was 


cured. 
$ $ +$ 


Dehydrating Transformer Oil 
Editor EIECTRICAT AGE: 

Some time ago you wrote me asking for my experience on 
dehydrating transformer oil. At that time I had not done 
any of this work but since then the following has come under 
my observation. I did not take a part in this but was present 
during all the operations and can vouch for the truth of the 


figures given. 
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Two power transformers each of 5,000 kva. 3 phase O. I. W. 
C. (Westinghouse make) 11,000 V. delta to 2.300 V. star were 
received and installed. It was found necessary to remove the 
oil from the tanks as the crane was not of sufficient capacity to 
lift the complete unit. The oil was drawn off into barrels and 
when returned to the tank was passed through a Westinghouse 
oil filter. The insulation resistance to ground of the 11,000 
volt winding was found to be 200,000,000 ohms by megger test 
which was considered satisfactory. 

After the water connections were made it was discovered that 
a leak existed, caused probably by jar in shipment displacing the 
cooling coil in one transformer and water had entered the tank. 
Several samples of oil drawn out broke down at 5,000 volts 
which was the lowest step on the testing transformer. This for 


a gap of is in. 
The insulation resistance of high tension to ground at this 


time showed 30, 000, oo ohms by megyer. 

The oil was removed from tank and run through the oi! 
filter three times after which samples showed break-down tests 
of 26,000 to Go,ooo volts. The oil was passed through the filter 
a fourth time and into the transformer. 

Meanwhile to dry out the transformer, three phase voltage 
of 110 was impressed on the 11,000 volt windings with the 
4,150 volt winding short circuited, drawing 68 amperes on the 
110 volt circuit. This was maintained about 72 hours, the tem- 
perature of the coils running about 70 to 75 degrees centigrade. 


At the end of 72 hours the resistance of high tension to ground 


showed zero on the megger. It was assumed that the moisture 


had been driven from the more open low tension coil into the 
high tension insulation. At the end of 108 hours the test 
showed H. T. to ground 200,000,000 ohms, low tension to ground 


50,000,000 ohms which was considered satisfactory and the oil 
Henry A. Davis. 


was replaced. 


+ * * 
Socketing Wire Re pe 


1. Measure from end of rope a length equal to basket of 
socket. Serve at this point with not less than three wraps. 


Cut out hemp center—open strands. 
2. Separate wires in strands, straighten by means of iron 


awe 


pipe, cleanse with kerosene oil, wipe dry. 
3. Dip wires into one-half muriatic acid, one-half water 


(use no stronger solution). Keep wires in long enough to be 
thoroughly cleansed—wipe dry. Serve end that socket may 


slip over all of wires. 


4. After placing on socket, cut serving wire at top—have 
all wires evenly distributed and even with top of basket— 
place fire clay around bottom of socket. | 
5. Pour in moulten pure zinc—do not use babbitt. 
6. Remove all servings except one nearest socket. After 
cooling it is ready for service. “Roebling Wire Rope.” 
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Business Practice and Methods of Central Stations, Contractors and Manufacturers 


P 
— 


Electrical Operating and Merchandising 


in Small Towns 


By Lewis McArthur, C. R. Young and John F. Farquhar 


A detailed description of the operation of the Pacific 
Power & Light Company and the Washington Water 
Power Company which should prove of interest to 
managers of small plants grouped under one company. 
The papers were presented at the convention of the 
Northwest Electric Light & Power Association last Fall. 


Our company has some fifteen or sixteen branch offices scat- 
tered in towns in Oregon, Washington and Idaho. The branch 
office managers have charge of the various features of the com- 
pany’s business in their respecitve territories. The extent of the 
business and the territory under their charge vary considerably. 
This is largely owing to geographical reasons. Some of our 
branch offices serve but two or three hundred customers and 
have but two or three employees. Others serve four or five 
thousand customers with thirty or forty employees. Each one 
of these branches present problems of its own, yet taken as a 
whole it must be apparent that the more important principles are 
existent in each place. | 

Each one of our branches is in charge of a local manager, 
who has under his jurisdiction an appropriate force for carry- 
ing on the company’s business. The local forces generally in- 
clude a chief clerk, cashier, storekeeper, bookkeeper, stenograph- 
er, meter reader, solicitor, foreman at the heads of the elec- 
tricity, gas and water distributing departments, with their sub- 
ordinates, foremen at the head of the gas plants, water works 
and generating stations, with their subordinates, and such other 
employees as may be necessary. The personnel mentioned 
above would apply to the larger branch offices. For smaller 
offices many of the positions would be consolidated or elimin- 
ated. Some local managers have charge of power plants. In 
the main part of our system, the power plants are operated by a 
superintendent of power who delivers energy to the local man- 
agers substation. In this case, the local. manager has the re- 


sponsibility of distribution only. 
The Value of Competent Local Representatives 


After several years’ experience, we find that the best results 
in a widely scattered territory were obtained by having good, 
strong representatives in the district in question, clothed with 
considerable authority. We have seen a good deal of trouble 
arise from the fact that the local manager was of mediocre 
ability and had to refer every question to the main office. 
Customers do not like to do business with such representatives. 
Much valuable time is lost and the cost of the time spent in 
assisting the local branch by the general officers will in many 
cases pay the additional salary required by a competent employee. 
We believe that representatives should be thoroughly familiar 
with the company’s policy and its operating system and should 
then be given to understand that the company will back them 


up in their decisions. If the company has not confidence in 
the representative it would be better to let him go. : 
After considerable experience, it has become the policy ot 
this company to carry on as much of its routine as possible at 
the branch office. We have at the present time sixteen 
branches some of which are really in the nature of districts, as 
they comprise one large town and a number of smaller ones. 


Disadvantages of Too Much Centralization 


We have tried various schemes for doing more routine at our 
main office in Portland, but the results were highly unsatisfac- 
tory. It was believed for a time that much better results could 
be obtained by keeping the stores ledger in Portland. Local 
managers were required to advise the Portland office at the 
close of every day just what material had been received and 
what had been taken out of stores. It was thought that a class 
of store ledger clerks could be built up that would be so 
familiar with the Portland ledgers that they could keep them 
more efficiently and more economically than could the local store- 
keepers. It was found in actual practice, however, that this was 
not true. Delays in the mails, loss of storeroom requisitions 
and a number of other things demonstrated quite forcibly that 
the best place for the stores ledger was at the local branch. I 
hesitate to tell you how many requisitions had to be returned 
for correction because of indefinite description of material cov- 
ered. It was very difficult to get a dozen storekeepers to de- 
scribe the same article in exactly the same way, so that a half 
dozen ledger clerks in Portland would know exactly what was 
meant. The number of articles handled by the different stores 
amounted to many thousand, covering articles for use in the 
electric, gas, water, railway, ice and construction business. We 
put the stores ledgers back at the local branches under charge of 
the local managers and at the end of every month a summary 
is made and sent into the Portland office. We find that this sys- 
tem works well. The company also tried the plan of keeping the 
payrolls in the Portland office and called for time tickets to be 
sent in every day. The uncertainty of mails was one of the ele- 
ments which resulted in doing away with this system, and there 
was a constant complaint from the man in the field over alleged 
loss of time because of the disappearance of time tickets. The 
time tickets and payrolls are made up at the local branches and 
the latter sent to Portland, where pay checks are made. 

The local managers report direct to the vice-president and 
general manager, who, in the Pacific Power & Light Company, 
has charge of all operating and new business affairs. The local 
manager is also, to a certain degree, accountable to the account- 
ing department in the matter of making his various reports that 
pertain to accounting matters. It might seem that this divided 
responsibility would be unwise, but the fact of the matter re- 
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mains that the local manager is under the jurisdiction of the 
vice-president and general manager, and the local manager is 
accountable to the accounting department is a subordinate ca- 
pacity. 

Responsibility of the Local Manager 

The local manager is really ageneral manager of a small prop- 
erty. All meters are read by his own meter readers and all 
meters index books are kept at his branch. At the end of every 
month, a summary is made of the consumers’ ledgers and as 
soon as possible after close of business for the month this sum- 
mary is sent to the Portland office and from these summaries 
the gross earnings of the company are ascertained. The local 
manager's forces also make the necessary collections from day 
to day, either through the cashier or through the collector, and 
these funds are deposited intact in the local bank. Each day 
the local manager reports to the accounting department the 
amount of cash collected and where it has been deposited. The 
local bank also makes a daily deposit report to the accounting 
department on forms furnished by the company. In no case is 
the local manager authorized to use any funds collected by him 
from the company’s customers. Local payments are provided 
for in the manner outlined in a following paragraph. 

Most of the supplies required by the local manager are 
brought through the Portland office by means of a requisition sent 
by the local manager to the purchasing agent in Portland. Some 
one in authority in the operating department in Portland is 
required to approve all requisitions on the purchasing depart- 
ment before the purchasing agent will proceed with the purchase. 
The purchasing agents orders goods shipped directly to the 
point designated by the local manager and requires triplicate 
invoices to be sent to the Portland office. When these invoices 
come, two are sent to the local manager and the triplicate is 
kept by the purchasing agent for his records. The local man- 
ager endorses on the original a record showing how he re- 
ceived the goods, when they were received and what the invoice 
is to be charged to. Some invoices are charged directly to oper- 
ating accounts, but as a general thing most of them are charged 
to the local manager’s stores and taken up in his own stores 
ledger. After approving the invoice, the orginal is sent back to 
the Portland office and paid by the accounting department, and 
the duplicate is put in the local files. 

It sometimes happens that the local managers require emer- 
gency supplies, and in such cases they simply issue emergency 
purchase requisitions over their own signatures to local dealers. 
When the invoice is received at the local branch, it is approved 
and distributed in the same manner as if it had come from the 
purchasing agent’s office and it is then sent to the Portland office 
for payment. 

Duties of the Storekeeper 

The local storekeeper has charge of the store and stores ledger. 
All articles issued are given out on a proper requisition from an 
emplovee showing what the goods are to be used for. These 
store-room requisitions are kept on file at the local office. At the 
end of each month, a summary showing the value of stores on 
hand at the beginning of the month, a list of invoices charged 
to stores during the month, issues for the month, and the balance 
of stores on hand at the end of the month is sent to the account- 
ing department and this summary is checked with the controlling 
entries on the general ledger at the Portland office. 

The local manager is, of course, required to make payments 
for the company ard this is accomplished by means of a re- 
volving petty cash fund. The office is furnished with a stated 
sum at the beginning and this the local manager is permitted to 
deposit in any local bank subject to his check as local manager 
of the company. He pays the bills locally as he may sce fit, and 
in some of the smaller branches practically all the bills are paid 
locally. As soon as he has enough receipted bills to warrant 
calling for additional funds, he makes up a local manager's re- 
lief, attaching all receipts and showing the proper distribution of 


the charges. This is sent to the Portland office and he receives 
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a check therefor as soon as practicable. Thus, at all times, the 
amount of his local cash plus what receipted bills he may have 
on hand will always be the original amount of his fund, except- 
ing, of course, when the new check is on the way from the 
Portland ofhces. Some local managers make but two or three 
reliefs a month. Others make them nearly every day, depend- 
ing upon the amount of payments that have to be made locally. 


Payrolls 


All payrolls are kept locally and at the end of every month the 
payroll is sent to the Portland office and proper distribution is 
made in advance. The pay checks are returned, made out for 
each emplovee in the proper amounts. During the month, it is 
often necessary to pay off employees by time checks. Certain 
classes of employees, such as local managers, chief clerks, fore- 
men, etc., are provided with books of time checks and when a 
employee quits before the end of the month his superior draws a 
time check in his favor generally issued on the local cashier. The 
time check 1s paid out of the local funds and sent in as an or- 
dinary receipted bill. 

Additions to Plant 

One of the most important matters for strict supervision is 
the question of making expenditures for plant accounts. Money 
once spent for property is difficult to recover. Local managers 
may injudiciously increase operating expenses, but these ex- 
penses can generally be eliminated later on. In cases of money 
spent for plant accounts, however, there is little chance of 
getting it back and the new property must earn an interest on 
its investment. For that reason, the general office should keep 
close watch on the local office in the matter of extensions. This 
company permits its local managers to make extensions up to the 
value of $25.00 each, on their own authority, by simply issuing 
their own work orders. In cases where extensions require ex- 
penditures between $25.00 to $200.00, the approval of the vice- 
president and general manager must be secured be fore the local 
manager can issue his work order. If the sum to be spent is 
over $200.00, a special improvement requisition must be issued. 
approved by the officials and also by the directors of the com- 
pany. In all cases where construction work is done by the local 
managers, a complete detail must be mailed to the engineering 
department including the bill of materials used and a detailed 
map of the extension, or the service. Thus the engineering 
department is in a position to keep up to date all its data and 


maps of the company’s property. 


| Customers’ Bills 

This company has installed at North Yakima a new model 
addressograph complete, with plate-making devices. Most of the 
other offices have their bills addressed at the North Yakima 
branch, for which they are charged a small sum each month. 
After having been addressed, the bills are sent to the local 
branches by mail or express. This company uses outlook en- 
velopes. 

Standard Forms 

While we are discussing the question of stationary, it might 
be well to mention that we have endeavored to standardize 
forms used at all branches and make them as simple as possible. 
Standard bill forms are used over the entire system and the 
names of local offices are not printed on the forms so that a 
supply can be bought that can be used at any branch. We are 
endeavoring to have our printing done in the towns where we 
patching offices and in cases of emergency various supplies can 
be ordered by the branches over the company’s own telephone 
system, thus obviating delay. Verbal requisitions are immediate- 
ly followed by written requisitions in proper form. The purs 
chasing agent in Portland keeps in close touch with the prin: 
cipal articles in stock at the various branches and often it 15 
possible to transfer material from branches that are over-sup- 


plied. 
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Customers’ Ledgers Kept in Local Offices 


During the past two years, careful study has been give to 
the question of stationary forms, with the result that many have 
been consolidated and eliminated. At the time the writer read 
the previous paper on this subject, the company had approxi- 
mately 450 printed forms which were in current use. We decid- 
ed that no new supplies would be ordered without careful scru- 
tiny as to form and usefulness. We have eliminated 75 or 80 
of the 450 forms, and the work is still in progress. Most of the 
headway has been made by consolidating various forms that 
might well be put on one sheet. For instance, we had a num- 
ber of forms of daily time tickets for various operations, such 
as railway, gas or electricity departments. These have all been 
put into one form. We have also re-designed many forms so 
they cut better from printer’s stock, thus obviating waste. Our 
form list is printed now and then in our company Bulletin. 


It has been suggested that with companies such as ours the 
consumers’ ledgers should be kept in the main office. We cannot 
help but feel that any plan to take the consumers’ ledger from 
our local branches would be disastrous. It would be almost im- 
possible to settle satisfactory consumers’ complaints and count- 
less other difficulties would arise. By having in the local of- 
fices full and complete records of all transactions, it is a very 
easy matter to adjust difficulties over billing and other troubles. 
The presence of the stores ledger at the local branch assists ma- 
terially in keeping close track of the stock. The storekeeper at 
all times knows what stock he is supposed to have and what 
he actually has in his storeroom. Discrepancies are immediate- 
ly apparent. 

As a general thing, we find that the public is particularly 
pleased where we have a local manager who is willing to accept 
responsibility and handle everything that comes to him that he 
knows or can take care of satisfactorily. The public likes this 
feature of our system. We have also found that a good wide- 
awake local manager is in a position to get and retain the 
friendship of local merchants by judicious local purchasing. 
Care must be taken that the purchasing agent always co-operates 
with the local manager in giving the business to patrons of the 
company, other things being equal, and sometimes even slightly 
higher prices are more than justified by the fact that the com- 
panies from whom we buy are patrons of ours. 

This company makes frequent audits of its local branches 
and endeavors to coach the local forces as much as possible 
so that they may carry on their work more easily and more 
systematically. Auditors that do nothing but find fault have no 
place under this system. 

Operation of the Washington Water Power Co. 

The Washington Water Power Company carries on a general 
wiring, appliance and motor business in all its suburban proper- 
ties. 

The larger towns bave a regular force of wiremen. The 
smaller towns are covered by local agents appointed by the com- 
pany and these local agents are paid a small salary as fix-light 
men and they also sell merchandise. The company sells them the 
supplies at 10 per cent. above cost and these local agents are 
thereby enabled to make a profit which is sufficient incentive for 
them to push sales. These local agents are prominent mer- 
chants who can give space for displaying the goods. We have 
found the scheme to work out quite satisfactorily. 

In addition to covering the small towns in this manner, the 
company employs two traveling salesmen who cover all the 
suburban territory of the company, one salesman being detailed 
especially on signs and motors, the other especially one electric 
ranges and water heaters. The profit derived from sales made 
by these traveling salesmen belongs entirely to the company. 

The organization of this company places all outside terms 
under the management of the commercial agent. The towns are 
Rrouped into districts and a district superintendent appointed 
for each district. 
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Ordering and Handling Supplies 

All supplies are ordered through the purchasing department 

after having been O. K. d by the commercial agent or one of 
his assistants. These supplies are charged against the district. 
As far as the purchasing department is concerned, the district 
is the unit and all supplies sent out to any territory are charged 
against the district in which that territory is located. On the 
other hand, in the district superintendent's offices, each town is 
the unit and a separate stock book is kept for each town in 
his district and stock is charged according to the town receiving 
same. 
In the larger districts stock clerks are employed. When the 
merchandise sales are reported at the end of each month, the 
purchasing department credits the district stock book with all 
material sold in the district as shown on the charge tickets. 
The stocks are kept by items and all charge tickets must show 
the items sold by catalog number or other plain description. 
The district superintendent also credits his stock books with the 
same items. 

Inventories of stock are taken twice a year by a traveling au- 
ditor but in this connection let it be gaid that the stock record 
as kept by the purchasing department is the Bible, infallible and 
indisputable. Any discrepancies are charged off either to Sales 
or Maintenance accounts. We try to impress upon our men that 
the stocks should be handled as so much cash. Large discrep- 
ancies are run down if possible. 

Consumers’ Merchandise Accounts 

The consumer's charge tickets are made in triplicate. The 
triplicate copy is retained by the district superintendent for his 
office record; the other two copies are forwarded to the Spokane 
office for the purchasing and auditing departments respectively. 
These charge tiskets show both the cost and selling amounts. 
As mentioned above, the stock records are kept by items. This 
method is tedious and laborious on those items which are 
small and difficult to estimate, such as knobs, tubes, lamp cord, 
leather heads, screws, solder, tape, etc., and we permit the dis- 
trict superintendent to charge out such items in moderate 
amounts and numbers, direct to Sundry Sales. This sundry 
stock 1s kept separate from the balance of the stock and is re- 
plenished from time to time as 1s required by means of this 
sundry sale provision. Of course, when the consumer’s tickets 
are made up, the cost column of those items of material which 
were used and charged to Sundry Sales are left blank, as the 
items have already been charged through Sundry Sales. The 
selling column is filled in as usual. 

In all the larger suburban towns a considerable stock of fix- 
tures, appliances, wiring material, ranges, etc., is carried. We 
avoid the piling up of obsolete stocks by purchasing, in large 
amounts, only those materials which move rapidly and have a 
ready demand. Material which moves slowly is watched closely 
so that over-supply is avoided. ' 

The Year’s Turn-over 

The 888 of 1915 shows that we turned over our complete 
stock of wiring material aud fixtures about three times. In 
other words, we did over $75,000 worth of gross merchandising 
and the stock value did not exceed $25,000 at any one time. 

We watch the merchandising sale closely and consider it of 
enough importance to warrant the time and labor of making a 
monthly analysis and statement, which is sent to each district 
superintendent and local agent. This statement covers every 
town in the suburban territory and shows the gross sales, net 
sales, labor charges, total charges, profit and per cent, of profit 
for the month. 

In 1915 the merchandise prohi of this company in its subur- 
ban towns showed a total profit of $2.00 for every account on 
the lines. This was rather a fine showing and means that the 
merchandising is worthy of consideration from this standpoint 
alone. 

Operation of Small Towns and Communities 
The operation of the suburban properties of this company is 


] . 
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under the management of the Commercial Agent. This applies 
in so far as the local distribution systems are concerned. The 
transmission department takes charge of all transmission lines 
and substations. All local extensions are made by the dis- 
trict superintendent’s force in each town or towns unless the 
job be a large one requiring special crews, such as rebuilding a 
town or putting, in a new lighting system, when the work is 
done by the line department under a cross-order from the 
Commercial Agent. 

By arrangement the Commercial Agent handles, through his 
forces, meter reading, billing, collecting, local extensions, install- 
ing of meters, transformers, fix lights, etc. 

Suburban Properties 

The organization of the suburban properties under the man- 
agement of the Commercial Agent is as follows: The territory 
is divided into districts and a district superintendent appointed. 
The district is the unit. Each district has a head office where the 
books are kept and to which all towns in the district report. 

The district superintendents supervise the operation of their 
districts and make monthly reports through the Commercial 
Agent to all departments of the general office. The company 
belieces in making its district superintendents as big men as 
possible and considerable responsibility rests upon their should- 
ers. 
The operation of these small towns and communities might be 
taken up under the various and more important heads which 
it comprises. 
Reading Meters and Billing 

The district superintendent in the larger districts has a travel- 
ing agent for the smaller towns, who reads meters and collects 
at the same time. The report is in duplicate. The original is re- 
ceipted and given to the consumer—the duplicate is returned to 
the district superintendent’s office for his entry on consumers’ 


One traveling agent reads and collects about 1,200 ac- 


ledger. 
He is provided 


counts per month at a cost of I5c per account. 
with a Ford roadster, as are also three of the district superin- 


tendents who are in charge of the larger territories. The 
traveling agent covers his territory once a month. He records 
all connections and disconnections in his territory. 

The meter book is routed in the order in which consumers are 
located and not alphabetically. Each meter card has a folio 
and route number. 

The consumers’ ledger is kept in accordance with the meter 
book, not alphabetically, but by folio and route number. Index 
card systems are kept in each head office, in alphabetical order, 


showing folio and route number. 


Two attractive and clever window displays. That on the left 
was designed by the Western Electric Company to point the 
question, “Why not Sew Electrically?” The question marks are 
of translucent paper pasted to the window-glass. On the right 
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Each district superintendent is provided with a working fund 
from which he pays local expenses incurred during each month 
such as advertising, telephone rent, office rent, water rent, small 
donations and sundry small supplies bought locally. This ex- 
pense account is made up each month by the district superin- 
tendent and forwarded to the Commercial Agent, who inturn 
O. K.’s the same and the auditing department reimburses the 
district superintendent. We find this working fund arrange- 
ment to work out satisfactorily. We expect consumers to pay 
bills promptly and upon presentation and we in turn are able to 
do likewise through the working fund. 

Payrolls and payroll distribution of labor are made each 
month by the district superintendent and forwarded to the 
Commercial Agent for his O. K. 

All earnings reported on regular blank form through the 
district superintendent’s office. Trial balance forms are also 
forwarded from each district superintendent’s office each month. 

A traveling auditor from the general office makes periodical 
trips to each district superintendent’s office and checks all con- 
sumers’ accounts and meter readings, extensions on the con- 
sumers’ ledger and also the balances and credits. He also checks 
each working fund. All adjustments on consumers accounts 
are made either by the district superintendent or the traveling 
auditor. 

A complete statement is made up each month in the general 
office of the month’s business and a copy is sent to each district 
superintendent. This has proved very valuable as a comparative 
statement with other months. Curves are plotted showing the 
light and power earnings, merchandise sales and profits. 

There is also a semi-annual meeting held in the Spokane of - 
fice, attended by each district superintendent and all local agents. 
This meeting is presided over by the Commercial Agent. It 
lasts about four days and is a clearing house for all business in 
connection with the operation of the suburban towns. The 
meeting is always an enthusiastic one and much good is derived 
from it. Social features are provided for the visting superin- 
tendents and all the departments of the general office are thrown 

wide open to them. A question box is the most important fea- 
ture of the meeting. The success of the meeting depends large- 
ly upon the men themselves and each man saves up questions 
for the question box and when all are gathered, the box is 
opened and the heads of the various departments or their as- 
sistants answer them. Three days were taken up in the last 
meeting with answering the questions and over go per cent. of 
these questions were of a commercial nature. : 


is a display originated by John N. Van Patten of the Southern 
California Edison Company. Obsolete (non-electrical) house- 


hold appliances lie in the open graves. Much comment was 


aroused by thts display. 


— — 
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Switchboard Construction and Sf 
Installation 


(Continued from page 27) 


terminated in a pull box below the floor; this box is 
fitted with an iron frame in which is set a slate cover 
slotted for the cables to pass through. The cover is 
made in two parts, one, through which the cables pass, 
being permanently fastened in place, and the other re- 
movable to give access to the pulling-pit without dis- 
turbing the cables. 

Fig. 4 shows another means of arranging the ex- 
tension bars, by extending the switch studs far enough 
so that the bars can drop directly to their stud. This 
is a good arrangement where the studs are of large 
diameter and hence quite strong. It also avoids the 
necessity of bending a heavy extension bar. 

Another method is applied by using round solid cop- 
per rods, threaded at each end. At the upper end a 
back connection lug is held in position between a 
pair of nuts much the same as on a stud described 
above. At the lower end they are bent in towards 
the board in a go deg. arc. The stud is fitted with a 
casting threaded both ends similarly to a right and 
left coupling, but of cross section sufficient for the 
current carried, into which the round rod is run. This 
also makes a very neat arrangement. These rods are 
sometimes taped with asbestos and painted with 
silicate of soda. This, however, is not really necessary. 


Connections Through Troughs 


Fig. 5 shows a stage switchboard with dimmers 
mounted on the rear operated from handles on the 
face. There were many small wires to be connected 
to the various terminals on dimmers and lugs on 
switches that could not, without much difficulty be run 
neatly to their destinations. A series of troughs were 
therefore made up, a bushed hole being provided op- 
posite each terminal or lug. The troughs are each ar- 
ranged with removable parts and covers, so that the 
body can be set permanently in place, then the wires 
laid therein, pushed through their proper bushings, 
connected, and the covers replaced fastened by screws. 
Any slack required to handle the cable in sweating on 
the lugs is pulled back into the trough and neatly 
placed therein. The covers are easily removed and 
thus the wires are accessible for changes if necessary. 
This arrangement provides one of the neatest means of 
connection where many small wires occur and is 
cheaper and leaves everything far more accessible, 
than is the case when done with conduit nipples and 
fittings or by laced and taped open wiring. 

There are a great many means of perfecting the 
arrangement and appearance of a switchboard, which 
should be one of the finest parts of an electrical instal- 
lation by giving each case a little careful attention 
and far sighted Study. We have made it a practice 
to meet this condition whenever possible, and will al- 
ways find switchboard manufacturers willing to co- 
Operate towards that end. By taking as much pains 
with our share of the work as they do with theirs, we 
are able to make the back of the switchboard present, 
to the eye of the expert, as attractive an appearance as 
the front. 

+ + + 


Street Lighting Progress in 1916 
(Continued from page 32) 
pay K practically every installation to be very much above 
long * arc lamp trimming, with their inexpensive 
on. The increased renewal expense offsets the 
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decreased energy consumption where the larger lamps with 
proper glassware are used. The central station supplying the 
lighting must not overlook the fact that the modern lamps re- 
quire much closer regulation and are much more sensitive to 
line disturbances and abnormal conditions than the old carbon 
arc lamps. An increase of 3 per cent. in the line current cuts 
the life of the gas filled lamp in half, making the very best 
regulating apparatus an absolute necessity. An increase of 30 
per cent. in the current, even momentarily, such as is produced 
by heavy grounds or surges, is enough to melt the lamp filament 
and cause a very great increase in the operating cost. Such a 
condition may be entirely beyond the control of the operating 
company, but they must be accounted for in the prices obtained. 
The one inherent rule to be kept in mind is that the more efh- 
cient and sensitive the apparatus used the greater the care re- 
quired and the greater the premium placed in careful operation. 
Such care is necessary with any kind of high grade equipment 
to produce the best results. 
Future Needs 

On account of the great rise in the cost of copper, increasing 
care is necessary to reduce the contsruction cost of new work to 
a minimum and get such salvage from the old lines as may be 
possible. It has been common practice in introducing the gas 
filled lamp to replace the old arc lamps on the original series dis- 
tributing lines. The mechanical necessities of good construction 
always required a weight of wire in excess of the electrical re- 
quirements so that no difficutly was experineced from this stand- 
point. As the starting of arc lamps requires special provision 
and is always done from the station where the moving coil regu- 
lators are properly controlled, there are many long and expen- 
sive circuits of series lines which might not be necessary if the 
distributing system provided for the usual house lighting ser- 
vice could be utilized for street lighting. The incandescent lamp 
is adapted to this kind of service in that the full voltage or cur- 
rent may be thrown directly on the lamp. Accordingly efforts 
are being made in every direction to provide devices for proper- 
ly controlling these lamps from a system more especially adapted 
to their requirements, which will eliminate, at least partially, 
the high expense of the long series circuits, which cannot be 
used for any other work than the street lamp. 

The recent development of the reactance regulator for small 
outyling districts and the more common use of the adjuster 
socket shunt coil system for such work shows the appreciation of 
this problem. 

Distribution System 

Present conditions require further work in the direction of 
simplification of the distributing system and consequent raising 
of the load factor on the lines of the lighting company. 

It is generally understood that the possibilty of radically in- 
creased efficiencies for incandescent lamps is small as compared 
with certain forms of arc lamps. A simplification of the mod- 
ern arc lamps to reduce their initial cost and complication is, 
therefore, of vital importance because their higher efficiency 
will become increasingly important when considered in con- 
nection with increasing cost of power and coal. 


+ 4 + 


An Early Electrical Advertisement 


In the Political Index, a paper published in Newburgh, N. 
Y., in the early part of the last century appears the following 
advertisement : 

“The Subscriber in forms the Public that he continues 
to carry on the business of cabinet making. He also offers 
for sale à few 


ELECTRICAL MACHINES 


of a good quality and most improved construction. He 
will also Electrify such as please to call upon him, at a 
reasonable price. For further particulars please call upon 
Hugh Speir. 
Newburgh, March 14, 1812. 
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Of Personal Mention 
Mr. S. B. Taylor, sales manager of the SKF Ball Bearing 
Co., of this city, has been appointed vice-president of the 
company succeeding Mr. F. B. Kirkbridge, who remains on 
the Board of the company. Mr. Taylor will remain in charge 


of sales. 
$ + + 
With the beginning of the new year Mr. J. 
manager of Heating Device Sales of the Gencral Electric 
Company at the Pittsfield, Mass., plant, will assume the po- 
sition of vice-president and sales manager of the Rathbone, 
Sard Electric Company, of Albany, N. Y., manufacturers of 


F. Killeen, 


heating devices. 
+ + $ 


Mr. H. O. Swoboda, consulting engineer, has been retained 
by the City of Pittsburgh to act in its interest in the forth- 
coming negotiations with the Duquesne Light Company con- 


cerning a new strect lighting contract. 
+ + $ 


J. G. Barrett, formerly with the Ivanhoe-Regent Works, of 
the General Electric Company, has been made the head of the 
recently created lighting departments of the Texas Power 
& Light Company, with headquarters at Dallas. Mr. Barrett 
will inaugurate a vigorous campaign for better lighting in the 


towns which his company operates. 
* $ +$ 


R. R. Marchant, formerly treasurer of J. G. White & Co., 
Inc., has been elected vice-president of that company to 
succeed the late Mr. Reed. 

+ + + 

Arthur H. Young has been appointed director of the Ameri- 
can Museum of Safety, New York, to succeed Dr. W. H. 
Tolman. Mr. Young was formerly supervisor of labor and 
safety of the Illinois Steel Company, at Chicago. 

i E24 4 


Obituary 
Mr. Frederick H. Reed, vice-president of J. G. White & 
Company, Inc., died on December oth at the age of 51 years. 
+ $ +$ 
Walter C. Edson, a manufacturer of lighting fixtures, of 
Boston, died at his home in Braintree, Mass., on Dec. 12. He 
is survived by his wife, four sons and a daughter. 
+ + + 
E. J. Mock, president of the Electricity Magazine Corpo- 
ration, of Chicago, publishers of Telephone Engineer and 
Electric Vehicles, died on Dec. 18. 
bo 4 + 
James Y. Carithers, president of the Athens, Ga., Railway 
& Electric Company, died Sunday, December 17, at the age 
of 62, from heart disease. His funeral took place Monday, 
the employes of the Athens Company acting as pallbearers, 


and the interment took place at his old home. 
+ $ + 


New York Automobile Show 


Next Saturday afternoon (January 6) at 2 o'clock, will see 
the opening of the annual National Automobile Show in Grand 
Central Palace under the auspices of the National Automobile 
Chamber of Commerce, Inc. It will be larger by far and more 
comprehensive than any of its sixteen predecessors during the 
last sixteen years of development of the motor car industry 
—a truly colossal display on four spacious floors of the huge 
Palace. Cars of every sort and description from the tiniest 
costing less than $:00. to the most expensive limousines priced 
in the neighborhood of $10,000. And equally interesting is the 
enormous exhibit of accessories. supplies and parts~—everything 
from car bodies down to cotter-pins. 

During the show period there will be numerous meetings ot 
the various associations connected with the industry, the more 


j portant of which are the following: 


JANUARY, 1917 


Tuesday, January Annual banquet of the National Auto- 
mobile Chamber of Commerce at the Waldorf-Astoria, 7 P. M., 
Meeting of the Standards Committee of the Society of Auto- 
mobile Engineers, 20 West 30th Street. 

Wednesday, January 10—Meeting of the Board of Directors 
of the National Automobile Chamber of Commerce at head- 
quarters, 17 East 42nd Street. Meeting of the Standards Com- 
mittee of the Society of Automobile Engineers, 29 West 30th 


Annual meeting of the Motor & Accessory Manu fac- 


Street. 
Ninth annual banquet of the 


turers, Waldorf-Astoria, 3 P. M. 
Motor & Accessory Manufacturers, Waldorf-Astoria, 7:30 P. 


M. 
de de $ 
Electrical Engineers to Meet in Pittsbnrg 


The American Institute of Electrical Engineers will hold 


its next meeting in Pittsburgh on January reth, 1917, with 


headquarters at the Fort Pitt Hotel. 
The meeting will be devoted to a discussion of “Braking 


Electric Vehicles by Regeneration,” using the energy generat- 
ed on down grades to apply brakes to the vehicles. The pa- 
per will be presented by Mr. R. E. Hellmund of the Westing- 
house Electric & Mfg. Company. The meeting will be pre- 
sented over by Mr. Harold W. Buck, of New York City, 
President of the Institute. 

The morning will be devoted to a meeting of the Board 
of Directors of the Institute, and the afternoon to an excur- 
sion to the various industrial plants in the Pittsburgh dis- 
trict. The session of the Institute will be held in the Eng- 
lish Room of the Fort Pitt Hotel in the evening, proceeded by 
an informal dinner. 
$ + 

Coming Conventions 

American Institute of Chemical Engineers. Annual conven- 
tion, New York City, January 10-13, 1017. Secretary J. C. Olson, 
Cooper Union, New York, N. V. 

Electrical Contractors’ Association of Wisconsin. Annual 
meeting, Hotel Wisconsin, Milwaukee, Wis., January 15-17. 
Secretary, Albert Petermann. 626 Lloyd Street, Milwaukee. 

Western Association of Electrical ‘Inspectors. Annual meet- 
ing. Hotel Secor, Toledo, O., January 23-25. Secretary, W. S. 
Boyd, 175 West Jackson Boulevard, Chicago, III. 

American Institute of Eectrical Engineers. Pittsburgh meet- 
ing, Fort Pitt Hotel, Pittsburgh, Pa., January 12. Secretary, 
F. E. Wynne, East Pittsburgh, Pa. 

American Institute of Electrical Engineers. 
vention, New York City, February 7-9. Secretary, F. L. Hutch- 
inson, 33 West Thirty-ninth Street, New York City. 

New Mexico Electrical Association. Annual convention, Al- 
buquerque, N. M., February 12-14. Secretary pro tem., E. A. 


Thiele, Roswell, N. M. 


Mid- winter con- 


t © + 
New York Metal Prices 

Copper, prime Lake (TU 31.00 
Heel; ³ÄV(ʒſ AAE EA 31.00 
/ ³ĩÜ i 8 20.50 G30. 00 
F ³·¹ . fuede oii den RN 37.00 (@ 38.00 

London std: de 88 138—1 %o 
bead Act her ee wr ah RO Aa a Se eee 7.50 
/ ͤĩ7 ñ y x ewe ane eas 45.00 
Zinc, sheet, f. o. b. smelter x /r cee eee 21.00 
Tin SEAE Arae / / A eee ke Oe 41.75 
Aluminum, No. 1 Virgin, 98 hkF U 60.00 G64. 0⁰ 
P ͥͥͥͥͥ³³AA——TT————A e cnet 9.80 @10.95 

Old Metals 
Copper strictly erue ble eee ee 24.25 G25. 50 
CCC ͤͤĩèĩ.ö] ͤ ͤ ũ Ä]... in See ees 15.00 @15.50 
„%% ͤ -C 10.50 I. 00 
Cy ]ĩT—Z—ĩT7:.ĩrm ee eats 6.50 @ 6.75 
Zine: Mew SAPS ðDi/ſ/ pie ceed 7.50 @ 8.00 
Nominal. 
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Catalogs 
and Books 


A Review of the Latest Publications 


Armored Cables manufactured by the General Electric 
Company and suitable for use under many different condi- 
tions are described in the makers’ Bulletin No. 409,300. 

$ + + 

Disc Ventilating Fans made by the American Blower 
Company, of Detroit, Mich., are described and rating de- 
tails are given in a booklet of this company. 

+ + + 

“Electric Pression” is the title of a folder recently pre— 
pared by the Hill Pump Co., of Anderson, Ind., in descrip- 
tion of its line of electric pumps for domestic use. 

+ + + l 

Steam turbines, both single- and multi-stage, as well as 
reduction gears, are described in some detail in a bulletin 
issued by the Moore Steam Turbine Co., of Wellsville, N. Y. 

$ $ +o 

Pole Jacks, in particular the makers’ Simplex No. 318, 
are detailed in an 8-page broadside of Templeton, Kenly & 
Company, Ltd., of Chicago, III. This jack is used for pull- 
ing and straightening poles, and in reinforcing them. 


+ + + 


Lighting fixtures handled by the recently installed com- 
mercial and industrial lighting department of the Pettingell- 
Andrews Company, of Boston, are described and illustrated 
in a well gotten up catalog which has recently been issued. 

$ $ $ 


Melting Pots for Type Casting Machines which are elec- 
trically heated are described in a well prepared and illus- 
trated catalog of tke Coin Machine Manufacturing Co., of 
Portland, Oregon. 

+ $ $ 

Sheets on Protective Devices for inclusion in the N. E. L. 
A. Salesman's Handbook have been prepared by the Metro- 
politan Engineering Company of New York City, to cover 
its line and other central station specialties. 

l + $ $ 

Fuel Oil Burned Under Low Pressure is the title of a 
valuable booklet prepared by the Gilbert & Barker Manu- 
facturing Company, of Springfield, Mass. The company’s 
Process is described and well illustrated, and there are a 
number of tables giving comparisons between oil fuel and 
Various gaseous fuels. 

$ + $ 

Electric Cooking is handled in a most informative way in 
a booklet issued by the Standard Electric Stove Co., of To- 
ledo, Ohio. It contains a definition of clectrical terms, brief 
advantages of electrical cooking, advantages of standard elec- 
tric ranges, actual home costs of operating the standard 
range at different rates, standard electric oven current con- 
sumption, and many other interesting data concerning elec- 


tric cooking. 
+ $ + 
Meters and Relays of many types are shown in a series 
of leaflets issued by the Westinghouse Electric & Manufac- 
turing Co. The number includes direct current meters of 
small diameter for use on automobiles, portable voltmeters 
and ammeters for testing purposes, and types CO Overload 
and CR Reverse Power alternating current Relays. These 
Instruments are thoroughly illustrated and described in leaf- 
lets 3949, 3950 and 3814 respectively. 


— — — 


Electric dryers for beer vats, industrial stoves, circulation- 
type water heaters, plate warmers, immersion-type water heaters 
and electric glue pots are described in six small envelope en- 
closures just issued by The Cutler- Hammer Mfg. Co., of Mil- 
waukee. Uniformly distributed and accurately controlled heat, 
which is not affected by drafts of air and a heater without 
dirt, soot or ashes, and which does not vitiate the air or over- 
heat the room are some of the advantages of the electric de- 
vices over the gas and oil appliances which they replace. Ilus- 
trations in the several folders show the devices separately and 
also installed in service. 

> + + 

Three four-page envelope enclosures have just been published 
by The Cutler-Hammer Mfg. Co., Milwaukee, describing elec- 
tric laundry irons, electric tailors’ irons and electric soldering 
irons respectively. The folder concerning laundry irons lists 
irons of two weights most convenient for domestic use. The 
enclosure describing tailors’ irons lists irons of heavier weights 
designed by the manufacturers for the more severe service for 
which the tailor uses an iron. The folder describing electric 
soldering irons points to the economy, quick-heating qualities, 
and the ability to maintain a constant or varying heat, as sev- 
eral of the more important advantages, 

$ $ +$ 


Business Notes 


Contract has been awarded to The J. G. White Enginecr- 
ing Corporation by the Eastern Pennsylvania Light, Heat & 
Power Company for the engineering and construction work 
in connection with the following extensions and improve- 
ments to the latter company’s power station at Palo Alto, 


Pennsylvania. 

Installation of 7,500 kw. turbo-generator and transformers 
of 3,000 kw. capacity, together with condensers, auxiliaries 
and necessary switching equipment; the addition of one 500 
kw. railway rotary with transformers, and the installation of 


superheaters on all boilers. 

The addition of the above turbine to the company’s power 
station at Palo Alto will necessitate the construction of a 
cooling pond to provide condenser water. The new additions 
to the plant will require extensive alterations and extensions 
to the present power plant building. 


+ + + 


Westinghouse Electric to Have New Plant 


To provide for future growth, the Westinghouse Electric & 
Manufacturing Co. has bought a tract of land on the Delaware 
River near Philadelphia, on which it plans to erect a large fac- 
tory. According to a statement by Mr. Guy E. Tripp, Chair- 
man of the Board, the company’s facilities are overtaxed in 
making its regular profits, and orders on hand amount to 
over $31,000,000. Mr. Tripp says: 

It is reasonable to expect that the present large volume of the 
company’s regnlar business will not only be maintained but 
will be materially increased. To provide the additional manu- 
facturing facilities needed there has been purchased on the 
Delaware River at Essington, Pa., just outside of Philadelphia, 
a tract of land having a deep water frontage and large enough 
to accommodate an ultimate factory development, several times 
as great as that of the East Pittsbureh works. It is planned to 
begin immediately the erection on this land of a new plant to 
cost between $5,000,000 and $7,000,000. 
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FOR SALE 


75 Kw. Generator For Sale 


75 KW. Jenney, 125 volt generator— 
850 r.p.m., 6 pole, pulley rails and 
rheostat. $600. 10 hp. C & C ro volt 
Shunt Motor; 635 r.p.m., pulley and 
drum type speed controller. $150. Fred 
W. Walter. 334 Monticello Ave., Nor- 


folk, Va. 


Generating Plant For Sale 


550 D. C. generating plant, in first 
class condition, which we will 


sell at a very low price, together with 
boiler, switchboard, and everything 
complete. M. K. Frank, Frick Bldg., 


Pittsburgh, Pa. 


Motor For Sale 


NE used American type B. Electric 
motor for elevator with 30-inch 
drum, 21-inch face scored for six-story 
building, attached. Ten horsepower, 
110 volt direct. Schureman Controller 
for hand cable. Gearing 1. inch pitch. 
In good condition. Price very reason- 
able. Pickrell & Craig Co., Louisville, 


Ky. 


Gas Engines For Sale 


T. MARY'S, 25 hp.; New Brighton, 
10 hp; good condition; Hobart 
generator, 10 kw. Reeves 50 hp. Gas 
Engine, 3 cylinder, with Gasoline attach- 
ments complete, excellent working con- 


dition. H. W. Conklin, Piqua, Ohio. 


Poles For Sale 
UNIPER Southern white cedar poles 
for electric light and telephone lines. 


Can make prompt shipment. For prices 
write or wire Austin McCormick, 


Sanford, N. C. 


Electricians and Armature Winders 


8 $1 for 14 blue prints of motor 
windings, 10 A. C., single, two and 
three phase and 4 D. C. or set of 20 A. C., 
4 D.C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 


ver, Colo. 


RATES 


“Position Wanted” advertisements 25 
cents for 25 words or less; additional 
words one cent each. “Help Wanted,” 
“For Sale,” etc., advertisements 50 cents 
for 25 words or less; additional words, 
two cents each. Special rates for dis- 
play advertisements. 
Replies may be sent care of 
ELECTRICAL AGE 


Woolworth Building, New York 


FOR SALE (Cont’d) 


Charging Board For Sale 

6 equipment consisting of 

5 slate slabs, having 8 stations to 
the slab, or 40 in all; also 2 Bristol re- 
cording meters, two volt- meters, one 
ammeter, switches and fuses; made by 
the Allen Bradley Co.; also circuit 
breaker. Commercial Auto Repair & 
Storage Co., 165 Larned St., E. De- 
troit, Mich. J-3 


Generators for Sale 


NE 312 kva. Westinghouse generator, 
60 cycle, 2300 volt, 100 r.p.m., direct 
connected to Frick compound Corliss 
engine; one 125 kva. Minneapolis gen- 
erator, 60 cycle, 2300 volt, 180 r.p.m., 
direct connected to Minneapolis 4-valve 
engine; one 75 kva. Minneapolis gener- 
ator, 60 cycle, 2300 volt, 257 r.p.m., con- 
nected to a 4-valve Chuse engine. All 
in good condition, Can supply con- 
densing plant with compound Corliss. 
Address P. O. Box 188, Lawton, Okla- 


homa. 


POSITIONS WANTED 


55 engineer, age 30, G. E. 

test and 7 years in responsible 
positions on all classes of construction, 
power station layout and drafting; seek- 
ing permanent position. Address “En- 
gineer,” Box 12, ELECTRICAL. Ace, Wool- 


worth Bldg., N. Y. 


*LECTRICAL Worker, Assistant, 

strong young man, 21, wants po i- 
tion as helper to any of the following: 
toolmaker, diemaker, auto mechanic or 
as an all around machinist’s helper; 
good worker; willing to begin with 
$9.00 per week. I. Josephson, 227 El- 
dridge St., New York City. Kı 


POSITIONS OPEN 


Ve — Experienced Salesman 
for Flexible Couplings; Technical 


Graduate desired. Address Box 15, 
ELECTRICAL. AGE, Woolworth Bldg., X. 


Company has 


ANUFACTURING 
Experienced 


A good opening for 
Electroplater—one having technical train- 
ing and experience in draughting pre- 
ferred. Address Box 14, ELECTRICAL 
AcE, Woolworth Bldg, N. V. 


ANTED—Partner in Electric Light 

Plant, Moving Picture Theatre 

and Ice Plant. All working. 25 year 

franchise. No opposition. County seat. 
Chas. M'. Riffle, West Union, Ohio. 


MISCELLANEOUS 


Opportunities in China and Japan 
W offer an opportunity to any manu- 
facturer of electrical machineries 
to extend their business through our ex- 
port department for Japan and China. 
Hongo Co., 154 Nassau St., New Vork 


City. 


OTORS wanted: Send description 
and price of 25 cycle, 3 phase 
Motors you have to sell. Sterns Elec- 
tric Equipment Co., 66-70 Broadway, 
Buffalo, N. Y. I5 


A Metal Opportunity 

THE advantage of the high prices of 

metal. We are cash buyers of all 
grades of scrap metal. Our specialty 
is buying electric plants, storage bat- 
tery plants, storage battery plates and 
sediment. We buy small lots as well 
as large lots. Write us and tell us 
what you have and we will be pleased 
to quote you prices. National Metal & 
Rubber Co., 30-31 India Wharf, Boston, 
Mass. 
J A E ESAE LEA AERA 
\ ETERMEN WANTED to enroll for 

complete practical course in “Elec- 
trical Measuring Instruments and 
Meters.“ Endorsed by leading electrical 
men. Write for free descriptive litera- 
ture. Fort Wayne Correspondence 
School, 533 Lincoln Life Bldg., Fort 


Wayne, Ind. 
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New Products 


And How to 
Use Them 


A Monthly Review of New Apparatus, Equipment and Specialities of Known Value 


The Names of Manufacturers of the Products in This Section Will Be Gladly Supplied on Request 


Electric Tea Kettle 
The recognized convenience and growing popularity of heating 
small quantities of water by electricity prompts the addition of 
a tea kettle to the line of lamp-socket appliances by a west- 
ern manufacturer. 

This tea kettle has a capacity of 21⁄4 pints, is made of drawn 
copper, spun into shape; spout of white metal; has bail handle, 
sides of which are steel, grip made of ebonized wood comfort- 
ably shaped for con- 
venient pouring. The 
lid has no hinge to 
come off—and locks on 
securely, the knob is an 
integral part of the 
metal lid. The kettle 
is finished outside- in 
highly polished nickel: 
as this reduces heat 
radiation to a minimum 
this gives maximum 
heat producing and re- 
taining efficiency. In- 
side, the kettle is coated with block tin. The heating ele- 
ment referred to is of the submerged type, located on bottom 
of tea kettle and when in use is entirely surrounded by water. 
Thus all heat generated is utilized. 

This appliance, equipped, ready for use, is listed at $8.00. 


+ p 4 
A Traveling Window Sign 


Many a window-trimmer has wished for more space to dis- 
Play his lettered cards, without overcrowding the space or ob- 
scuring his merchandise. This need is neatly filled by a new 
form of moving sign, by means of which a message up to 30 
ft. long and 4 in. wide may be displayed. 
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The accompany illustration shows the device with the cover 
raised, Lettering as desired is put upon the endless belt, which 
is drawn across the face of the sign by rollers driven from an 
electric motor. Three lamps in a trough reflector illuminate the 
sign by night; in the daytime no lighting is necessary. 

A feature which will appeal to the busy dealer is that there 
is Practically nothing ta get out of order. All the “machinery” 


is at one end, and there is but one friction drive. After it is 


drawn through the rollers the belt is stored in the vacant space 
in the back of the box until it is drawn out to pass across the 
face of the sign again. Operation is almost noiseless as there 
are no gear drives. 

Complete with one 3o-ft. belt, lettered as desired, the price of 
this device is $42.50. Additional belts, easily lettered by any 
sign-painter, can be had at 3 cents per foot. 


$ 4 7 
Automobile Engine Heater 

As a large percentage of the automobiles owned to-day are 
kept in private garages, whieh are cold in the winter, there is 
a great risk of frozen radiators and bursted pipes, and great 
difficulty in starting the motor unless some adequate heating de- 
vice 1s used. The electric heater here illustrated is intended, 
by supplying a small amount of heat at the right spot to over- 
come this difficulty. It is built up in oval shape, with twin heat- 
ing elements extending the full length of the heater, about six 
and one-half inches. The construction throughout is fireproof 
and practically indestructible. It is three and one-half inches 
wide by one and one- 
half inches thick, cov- 
ered with heavy per- 
forated metal, black 
japanned with nickel- 
plated ends. Its thin 
oval shape allows it 
to be placed any- 
where. ; 

Ten feet of asbestos 
| covered lamp cord 
is furnished with each 
heater, with regular screw plug attached to fit ordinary house or 
garage lighting sockets. The makers say: All the user has to 
do is to screw the plug into the nearest light socket, put the 
heater under the hood, close to the carburetor or radiator; throw 
blanket over the radiator so as to confine heat where most need- 
ed and go to bed assured of the fact that when he goes to the 
garage in the morning he will find the engine warm and starting 
a pleasure.” 

t gives a strong uniform heat at once eliminating the difficul- 
ty of starting the engine no matter how cold it is. The heat- 
ing elements never become hot enough to ignite any gases, oil 
or grease. It keeps the carburetor warm and gives added 
protection for the radiator. It is a labor saving device, when 
the engine is hard to start and it saves the heavy drain on the 
battery when an electric starter is used. The cost of opera- 
tion 1s nominal. 


$ + * 
New Control Sockets for Candle Fixtures 


Various efforts have been made from time to time to provide 
individual control for candle fixtures without destroying the 
symmetry of appearance or the rigidity of construction of the 


fixture. 
In the Bryant medium and candelabra base, candle “pull” and 
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“turn” sockets, however, as will be noted from the detail views, 
these two ideas have been fulfilled. In both devices the sub- 
stantially designed operating mechanism is rigidly fastened near 
the top of the candle. By this arrangement, advantage is taken 
of space within the candle which has heretofore been wasted, 
and ready access is provided to the binding screws for wiring. 
Because the mechanism and parts are not crowded together, the 
danger of short circuit is practically entirely eliminated. Furth- 
ermore, the arrangement of the 
mechanism lends itself to prac- 
tically any design of fixture, as 
the bobeche may be made as 
small as might be desired, while 
the cup may be liberally pro- 
portioned without interfering 
in any way with the perfectly 
satisfactory operation of the 
switch. As will be noted 
from the illustration, the chains 
from the pull sockets hang 
perpendicularly in the candles 
and are carried through very 
small holes in the bobeche and 
candle cups, leaving only 
enough chain extending from 
the bottom of the fixtures to 
permit of easy location and 
operation of same. 

In the “turn” devices, two circular superimposed discs åre pro- 
vided. These two discs, in additions to the sockets, can be in- 
serted in any fixture by firmly fastening the upper one to the 
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pipe stem with the lower disc securely fastened in the bobeche 
or candle cup. The rotation of the latter, in either dire tion, 


will pull the chain down sufficiently to operate the socket. In 


this way, the entire operating mechanism is completely hidden 
from view and the very daintiest candle fixtures can be made up 
with individual control of lights. It will be noted that the bead 
chains are provided with a splicing link close to fixture proper 
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which permits fixture manufacturer to disconnect the lower ex- 
posed portion of chain for special finishing to match balance ot 
the fixture. 

In the medium base device, the mechanism is firmly support- 
ed within a liberally designed molded insulation block of non- 
breakable material instead of the old ‘style porcelain block, while 
the candelabra base is supported by three heavy brass “legs” 
which absolutely prevent any side-play even when the pull chain 
is actuated by a sudden jerk. The switch mechansim consists of 
a thick insulated disc with pall spring and ratchet contact and 
escapement. Another feature worthy of note to the fixture 
manufacturer is that these sockets fit inside standard porcelain 
and fibre candles. 

Ka + t 


Electric Coffee Percolator 
Our readers—and their customers—who enjoy their break- 
fast coffee will be interested in a coffee percolator just placed on 
the market under the name of Filtrola,“ This device has an 


upper bowl into which pulverized or finely ground coffee is plac- 
ed, and a lower bow! which contains water. 
tom of this bowl is an lee ui 
tric heating unit which soon 2 — 


wan 
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Embracing the bo- 


brings the water to the boil- 
ing point. As steam col- 
lects, it forces the water 
up the long tube into the 
coffee in the upper bowl. 
The mixture is thoroughly 
stirred, and the current is 
cut off. When the lower 
bowl cools, the steam in it 
condenses and the resulting 
vacuum draws the coffee 
solution back into the low- 
er bowl, all the grounds be- ¢ 
ing held back by a cloth- 
covered strained. The up- 
per bowl is then removed, 
and the lower bowl lifted 
by its handle to pour out 
the coffee. 

Its attractive finish of 
nickel plate, glass, and ebonized wood make the Fit- 
trola an attractive appliance for the table, while the 
absence of any metal in contact with the coffee saves the 
delicate aroma from contamination. It is claimed that with but 
one percolation practically none of the tannin and caffein are 
extracted and hence coffee made by this method is harmless. 

The consumption of current is 660 watts, and as heat is re- 
quired for a very few minutes, the operating cost is low. A 
cord and attachment plug, equipped with feed-through switch, 
is furnished. Retail prices are, for the 4-cup size $10.00; 6-cup, 
$12.50; 8-cup, $15.00. 


+ * * 
One-Man Sign Receptacle 


There has recently been placed on the market a sign receptacle 
with which it is claimed one man alone can successfully install, 
wire and repair metal or wood signs. 

Only one round hole is punched for installing, and the recep- 
tacle is inserted from the front of the sign. The receptacles are 
then lined up, wired and soldered, and the supporting screws 
driven in. 

As shown in the illustration, one-half the diameter of each 
supporting screw fits into the receptacle groove, and the other 
half binds into the sign. As the holes punched in the sign ate 
round, the receptacles can be turned as required to keep the wir— 
ing in alignment. 


The Names of Manufacturers of Products in This Section Will Be Gladly Supplied on Request 
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such pumps are enjoying. To meet the demands for a reliable, 


A broken wire or connec- 
rugged, and compact power pump, a New York manufacturer 


tion is repaired by loosen- 
ing the supporting screw on 
three receptacles, thus 
slackening the wires suff- 
ciently to allow the center 
receptacle to be drawn 
through the hole and re- 
paired. This method makes 
it unnecessary to break into 
the sign. 

The “One-Man” receptacle is made of asbestos composition, 
which the manufactures claim is proof against fire, water and 
oil. It also insures all receptacles being uniform in size, and 
eliminates breakage. 
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Double Acting Piston Pump 


The rapid extension of electric power circuits throughout 
towns, villages, and country districts has now made it possible has developed a line of single cylinder double acting piston 
and desirable to have a power pumping equipment for general pumps of which the one illustrated is typical. 
water supply, fire protection and various other services on farms, 0 The pump shown is the 2½ by 4 inch size, and has a capacity 
and country estates. That the reliability and convenience of of 6 gallons per minute against elevations up to 100 feet. It is 
power pumping is appreciated is evidenced by the large sales operated by a 14 horse-power Westinghouse motor mounted on a 


Out-door Switching and Sub-Station Costs Material cost per . 8 $4.33 
The accompanying illustration shows an interesting high ten- aber cost per RK ..,. ³Ü¹wm. aban 55 
sion installation, comprising a 22000- 2300-4000 25- cycle 900 K. V. Total -cost per. RR,, ð2u teedendenesnete $4.88 


*This cost includes hauling of transformers. Owing to the 


A. outdoor sub-station as a center unit, combined with a switch- 
distance and bad condition of roads this cost was approximately 


ing installation on either side. 
The 22000-volt side of the sub-station or center unit is equipped one half of the total labor cost. 

with three-pole air switches, choke coils, chemicals fuses and All steel and malleable iron parts of the tower, switch and 

graded resistance high speed sphere gap lightning arresters. control equipment are hot galvanized. The two steel frame 

The 2300-4000-volt secondary circuits are equipped with discon- end units are so designed that they can later be used to support 


necting switches, chemical fuses, choke coils and arresters. additional transformers. With an increase in capacity the K. V. 
The cost of this center or sub-station unit is shown in the A. cost of the complete equipment will be correspondingly less 
following tabulation: than the cost of the initial or center unit. 
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bracket attached to the Pump, thus making a compact outfit that 
requires very little room. 

This pump is said to contain feature not found in any other 
small capacity pump made; it has large and easy waterways and 
few parts. The base cylinders, bearings, and one cylinder head 
are cast in one. Casting the bearings as a part of the cylinder 
keeps the gearing absolutely in line and greatly decreases wear, 
with a corresponding increase in the life of the pump. The 
cylinder is brass lined and is Provided with large suction valves 
just below the bore of the cylinders. These valves are easily ac- 
cessible through two hand holes, the covers of which can be re- 
moved by backing off one bolt. The discharge valves are above 
the cylinder and reached through hand holes located at either 
side of the air chamber. 

The outfit illustrated is especially adapted for elevated tank 
water supply systems. It can be used for pneumatic tank water 
supply systems by employing a separate air pump. Fitted with 
special valves and gaskets it can be used for pumping gasoline, 
for which service it has been approved by the National Board of 


Fire Underwriters: 
$ $ + 


Safety Coils for Series Alternating Cur- 


rent Circuits 

For use where the voltage of series arc or incendescent al- 
ternating current circuits is too high to permit the safe installa- 
tion of lamps, there have recently been developed the safety coils 
illustrated. These coils are for indoor and outdoor service and 
are especially useful on installation where series lighting sys- 
tem is desirable but high voltage are impracticable; as for in- 
stance, on streets with nummerous trees where to run the main 
series circuit wou result in trouble from ground; on bridges 
and in subways where the high voltage of the regular series 
circuit is prohibitive, or for lighting fire-alarm, police, and let- 
ter boxes, where high voltages so near the ground would prove 
dangerous. They are also invaluable where but a few lamps are 
required in æ building and a multiple circuit is not available. 

The coils are essentially one-to-one ratio series transformers 
insulated for high potentials, being tested for 20,000 volts for 
one minute between windings and between windings and iron. 
The smaller capacities of these coils are built for air cooling, 
and are of the same form of construction as standard dry type 


current transformers. The magnetic circuit, having lamination 
exposed to the air, is clamped between cast-iron end caps which 
protect the windings, the leads extending downward through 
suitable bushings in the bottom end-cap. The coils are impreg- 
nated with an insulating compound which thoroughly seals up 


the joints between the laminations and the end-caps. The larger 


capacities are oil insulated and are of the same form of con- 
struction as the oil-insulated distributing transformers made by 
the same company. When installed, the primary of the coil is 
connected in the regular series circuit, the secondary then sup- 
plying the lower potential series circuit. Regular series lighting 
fixtures should be used. The necessary oil and hanger irons for 
pole mounting are furnished with the oil-insulated coils. 
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“Safety First” in Switchboard Con- 
struction 


A recent development of importance along this line is the 
switchboard shown on this page which embodies several desirable 
features of safety and convenience. 

All live parts, except current and potential receptacles, are in- 
accessible from the front of the board and the live parts of these 
receptacles are recessed so that accidental contact with them is 
difficult. 

Grill work screens afford Protection against accidental contact 
with live parts in the rear of the board. Hinged doors provided 
with spring locks are placed one on each side of the grill work, 
making it impossible for any one other than an authorized person 
holding the key, to enter the space at the rear of the switch- 
board. 

Disconnecting witches are used between all oil circuit break- 
ers and busbars and provide convenient and rapid isolation of 
the breakers from the bus for inspection, changing oil or re- 
pairs, without hazard. Instead of the usual calibrating switches 
back of the panel, this board is equipped with front-of-board 
meter testing receptacles which permit safe and convenient cali- 
bration of instruments and meters from the front. Insertion of 
plugs in the calibrating receptacle connects the testing instrument 
in series with the instrument under test. The board is also 
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equipped with removable fuse receptacles of the screw plug type 
which provide for a replacement of secondary potential trans- 
former fuses from the front of the switchboard without the 
danger of contact with live parts. 

The live parts of the field switches are mounted on slate 
bases back of the panel and are connected to operating handles 
on the front of the board by rods and bell cranks. This method 
of mounting field switches is a development of importance and 
is strongly recommended as it is impossible for the switchboard 
attendant to be injured by the arc or to come in contact with 
live parts of the switch when operating. Instruments and other 
adjacent equipment are likewise safe from damage by burning 
which sometimes happens with the front of broad type of field 


switch. 
$ + $ 


A Motor Coil Tester 


The New Century Motor Coil Tester has been developed for 
the express purpose of testing the field coils and armatures of 
electric motors, and more particularly the heavy types of series 
wound motors, used in steel mills and other industrial plants. 
It is useful for testing generators, rotary converters, etc., and is 
also recommended to central station men, contractors, and re- 
pair men. 

When testing fields the pointer is set to the standard reading 
for the type of coil under test. For example, the standard read- 
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ing of a G. E. 54 type of field coil is 21. Any fields of this type 
which would measure pp to that standard would be in good 
order. The low reading for this type of field coil is 16. A coil 
showing this reading, or lower, would be unfit for further ser- 
vice and should be replaced with a new one. The reading of 16 
would show the existence of a short circuit between two lay- 
ers of wire at the point of greatest difference of potential. A 
short circuit consisting of only one turn of wire would drop the 
reading one point from standard reading, but this slight drop 
would not be sufficient cause for removal. As a rule, readings 
between 21 and 16 indicate moisture, and if this is the case the 
reading can be brought up to standard by baking the coil. 

In connection with the testing of heavy motors, its great value 
lies in its sensitiveness .in the detection of short circuits in the 
field coils, which are wound with only a few turns of heavy 
wire. Its graduated scale indicates exactly how much of the coil 
is shorted, even to a slight short circuit of only one turn of 
wire. Attention is drawn to the fact that the field coils can be 
tested when in position on the pole pieces, and without discon- 
necting them, thus saving much time and labor. Weak fields are 


the cause of most electrical troubles. Their prompt detection 
and renewal saves the armatures, which is a matter of the first 
importance. 

The armature test is a bar-to-bar receiver test, using a special 
wound receiver and adjustable contact fork. The sound in the 
receiver con be increased or lessened to suit individual require- 
ments by adjusting the contact pcints. Shorts, opens, crossed 
connections, and grounds can be quickly detected and exactly 
located without disconnecting the commutator leads, or disturb- 
ing the hoods or coverings, thus saving time, labor, and ma- 
terial. 

This tester operates in connection with direct current by at- 
taching same to a lamp socket. The direct current is trans- 
formed into alternating intermittent current through the medium 
of an interrupter which is located in the small drawer shown in 
the cut. 


t + * 
Oil Reclalmer 


For cleaning oil which has been used in internal combustion 
engines there has hitherto been no satisfactory means, on ac- 
count of the particles of finely divided carbon which it contains. 
Filters require cleaning, and either pass impuritics or are ex- 
cessively slow in their action. 

A reclaimer which works on a new principle is illustrated 
herewith. The inner tank is first half filled with the oil to be 
treated. Hot water from the jacket is then run in and a com- 
pound known as “Oilite,” to the amount of 1 Ib. to each 4 gal. 
of oil, is added. The mixture is then agitated by stirring or 
by compressed air during a period of 10 minutes. After stand- 
ing for some hours a clearly defined layer between oil and 
water appears. 
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To draw off the oil, the connection between inner and outer 
tank, is displaces the oil over the ring at the top. Thence the 
oil flows off to the storage tank. As the water can never rise 
above the height of that in the outside tank, it is possible by 
suitably adjusting the difference in height between the outflow 
rings of each tank to prevent any water or sludge from flowing 
over with the clean oil. 
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Tests show that oil after being reclaimed has all its original 
lubricating properties; so that by the use of one of these devices 
it is possible to effect a considerable saving in oil wherever use 


has a tendency to fill it with foreign particles. 


+ + 4 
Fuel-Oil Burner 


Our readers among power-plant men will be interested in a 
new fuel-oil burner recently developed by a southern engineer. 
The design had in view the elimination of free oil from the 
furnace, wide range in capacity, and high degree of vaporiza- 
tion and combustion. 


As shown in the accompanying illustration, the burner con- 
sists of a barrel through which passes a coil of pipe carrying 
mixed steam and oil. This barrel is filled with live steam, which 
flows through the mixing nozzle in such a way as to cut across 
at right angles the streams of oil issuing from the conical end 
of the oil pipe. In this way the oil is thoroughly atomized, and 
the mixture of steam and oil flows along a pipe to the combus- 
tion tip inside the furnace. As the oil is completely vaporized 
before it reaches the tip, the latter is not subject to carboniza- 
tion, and hence will last indefinitely. 

This burner is suitable for use with saturated or superheated 
steam and may be used as a straight-way or back-shot burner. 
When used as a back-shot burner, the body is placed either at 
the front or rear of the boiler and the mixture is carried by the 
pipe to the tip. For straightway use the body ts placed at the 
front of the boiler and the tip connected to the body by 23 or 
more inches of pipe. For changing the capacity and for super- 
heated or saturated steam the adjustment is made by moving 
the head of the oil coil closer to or farther from the end of the 
body by turning the handwheel, which adjustment, once made, 
is all that is necessary for continuous operation. For internal 
inspection of the body and oil coil, the faceplate is removable 
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by disconnecting the oil feed line and steam bypass. This after 
removing the capscrews that hold the faceplate to the body, 
allows the coil to be withdrawn for inspection. The body, coil- 
pipe and tip need never be taken from the boiler furnace. 

This burner is now being placed on the market in sizes from 
75 to 400 h. p., by a firm of furnace engineers. 


+ + + 


Portable Srorage Cell for Testing 


When testing rail bonds wtih certain forms of bond-testers, 
it is essential that there be present in the rail circuit a cur- 
rent of sufficient magnitude to insure satisfactory results. 
Under normal conditions, and particularly in city streets, 
cars in operation furnish the required current but in some 
cases and particularly on new construction and on suburban 
lines it is necessary to obtain current from an external 
source. To meet this requirement the makers of one of the 
testers have designed equipment to provide a source of 
current readily portable. 


The equipment comprises a carrying case in which there 
is mounted an Edison A-5 storage battery of 187.5 ampere 
hours capacity, as the source of current; an ammeter range 
60-0-60 amperes to show rate of battery charge or discharge; 
a rheostat whose first step is an open circuit step and whose 
succeeding steps are used for establishing and bringing to 
correct value the rail current; and a knife blade switch for 
interruption of circuit during transportation. There is also 
a compartment for carrying the cables and clamps. 

The storage battery is tested and re-charged in the usual 
way. 

When using the equipment, on arrival of point of test, re- 
move from their compartment the pair of cables and the two 
malleable iron clamps. Place the battery box on the ground 
about opposite the rail joint. Stretch the cables out straight, 
and attach their special terminals to the clamps by turning 
up the set screws provided for that purpose. Place the pin 
ends of the cables one in each of the two binding posts. 
The clamps should now be clamped to the rail head at a dis- 
tance apart sufficicnt to permit of placing the contact bar 
between them. Close the knife switch. Have the bond test 
observer ready to make a reading in the regular way. Ata 
signal from the observer, push the rheostat handle over 
until the ammeter shows 40 or 50 amperes. Call out “read.” 
When advised that reading is taken, return the rheostat 
handle to its initial off position. As the rheostat opens the 
circuit, it is necessary to open the knife switch only when 
leaving the equipment to prevent ampering by outsiders. 
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Reverse Phase Relay of New Design 


In the constantly increasing efforts of power companies to 
afford all possible protection to life, machinery and manu- 
factured product, the reverse phase relay has been called upon 
to play an important part. These companies have been quick 
to take advantage of the protection thus afforded against the 
serious results often attendant upon alternating current pow- 
er motor reversals, particularly when these motors are used 
in connection with elevators, hoists, conveyors, cranes, ma- 
chine tools and textile machinery. In fact, in some large 
cities the use of reverse phase relays in this application has 
been made compulsory. 


Among the common causes of accidental phase reversal 
are the interchanging of wires by power companies when 
repairs to cables are made involving a temporary discontinu- 
ing of the service mains. This may also happen when ad- 
ditional swtiching apparatus is installed or when additional 
service wires are connected. 


Protection is required for two conditions: first, where 
the motor operates normally in one direction only, and sec- 
ond, where the motor, under normal conditions, operates in 
either forward or a reverse direction by changing the phase 
ratation with a controller. In the first case the relay is in- 
stalled as near the motor as possible, so that when current 
is thrown on the motor under unintentional reversed phase 
conditions, the relay operates, opens the motor switch and 
automatically cuts out the motor from the circuit. In the 
second case the relay is connected outside of the controlling 
apparatus of the motor and affords protection for reversals 
of phase between the controlling apparatus and the source 


of power supply. 


The new reverse phase relay illustrated on this page is 


made in both circuit-opening and circuit-closing styles. Both 
types of contacts are equipped with toggles so arranged that 
there is no tendency for the contacts to open or close until 
the toggle has buckled, the contacts then, by means of a 
small spring, being quickly thrown to the desired position. 
The type of contacts required for any installation will de- 
pend on the method of tripping out the motor switch. When 
contactors alone are used, circuit-opening contacts are recom- 
mended. The circuit opening contacts are hand reset. Cir— 
cuit-closing relays are used in connection with a shunt trip 
on air or oil circuit breakers. Contacts of either type are 
of strong construction and are protected by a dustproof 
cover. 
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The relay operates on the same principle as a squirrel cage 
induction motor. The operating coils correspond to the 
stator and a hollow aluminum cylinder, connected to the con- 
tacts, corresponds to the rotor. The cylinder (plunger) does 
not rotate, but moves in a straight line, either up or down, 
depending upon the phase rotation. When one of the 
phases of the line is reversed, the plunger moves and oper- 
ates the circuit-opening or circuit-closing contacts. 

Relays can be furnished for two-phase or three-phase ser- 
vice with either current or potential windings, 


$ $ 
Small Electric Hoists 


A new conception as to the usefulness of the Electric Mon- 
orail Hoist in serving machine tools, the general handling of 
product and the raw materials entering into it, has been gradual- 
ly developing during the past few years. Finally an acute short- 
age of labor, both skilled and unskilled, in combination with an 
unusual volume of material to be handled by many manufactur- 
ers, has served to direct much expert attention to the subject of 
cost and means of handling materials within the factory. 


The original conception of handling, by which comparatively 
light articles would be grouped to form loads to say, 1 ton, has 
gradually become modified until individual pieces which it is 
possible to lift and carry by hand are in many instances pre- 
ferably handled one at a time by an electric hoist of very small 
capacity. 

A company which manufactures cranes and hoists have been 
marketing for some time a new line of hoists, having capacities 
of 500, 1,000 and 2,000 lbs. for operation from direct current 
circuits; a large number have been used for serving machine 
tools, in which service, direct current is almost invariably avail- 
able. Within a few week these hoists will also be available, to 
operate from polyphase alternating currents, which will extend 
their use to an unlimited variety of purposes. 


In order to simplify the small machines as much as possible 
a combined mechanical and electric brake has been developed 
which performs both functions in the same perfect manner as 
the two separate mechanisms in the karger hoists. 

Exeprience has shown that up to 2 h. p. in the hoist motor the 
combined brakes give .perfect results, employing convenient 
brakes sizes; while above 2 h. p. separate electric and mechanical 
brakes are preferable. 

This combined mechanical and electric brake automatically 
regulates its braking effect to exactly the requirements of the 
load being lowered. When there is no load on the hook the 
hoist lowers with the brake completely released, hence, heating 
and wear are reduced as when separate mechanical and elec- 
tric brakes are used, to the absolute minimum which will pro- 
duce the required results. 
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The hoists in question are in all other particulars identical 
with those of larger size which have been produced by this 
company for 13 years, except that a sectionalized construction 
which will be extended to all sizes of cranes, trolleys and mon- 
orail hoists is first employed in these machines. The hoist prop- 
er consists of four parts or sections, namely, the winding 


mechanism which is the center section, motor end, and gear and 


brake end and controller. Each section is a complete unit by it- 
self and may be employed in any one of a variety of combina- 
tions, the several sections are simply bolted together to form 
a complete machine. 

As manufactured at present ‘ese: hoists have single 9 
control only. A controller affording a large number of running 
speeds is in preparation and will be available early in 1917. All 
hoists and cranes employ partially or entirely an arrangement 
of true planetary gearing which has proven successful during the 
past 13 vears of continuous and extensive use for this service. 
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Demand Meters 


Demand meters are used in connection with watthour meters 
and according to type either indicate or record graphically, the 
maximum demand over a definite time interval. Types M-4 and 
G-2 operate on the same general principle and are furnished for 
use with either a. c. or d. c. watthour meters. 

Their two essential parts are demand registering and timing 
mechanisms connected and mounted in the same case. The de- 
mand registering element, for all types, is electrically driven 
from the register of the watthour meter in which is mounted a 
contact device. The contact device consists of a small contact 
making cam, of insulating material and two parallel leaf-springs, 
equipped with platinum iridium contacts points. Rotation of the 
cam by the watthour meter closes the circuit through the electro 
magnet coil of the indicator and operates the registering mechan- 
ism as described below. 


F / TRIP LEVERS ` Y \ \ 
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cer DRIVE 
Part FROM CLOCK 


Operating Mechanism 
of Type G Meter. 


ce, 


OPERATING COIL 


When the contact device closes the circuit through the magnet 
coils of the demand meter, the armature of the electro magnet 
is attracted and moves forward engaging the pawl at its end 
with the ratchet wheel turning the latter. When the contact de- 
vice opens the circuit a spring returns the armature lever and 
payl to their original positions. The motion of the ratchet wheel 
is transmitted through gearing to the stylus or the pointer as the 
case may be, moving it forward for each closing of the circuit 
until the end of the time interval is reached. At this point a 
cam driven by the timing element has rotated to such a posi- 
tion that a trip-lever disengages a sliding pinion from the gear 
with which it meshes thus opening the gear train and allowing 
a spring to return the stylus or pointer advancing mechanism to 
the zero position. Further rotation of the cam returns the slid- 
ing pinion to its former position and re-establishes the year 
train. The mechanism is now in a position to measure the en- 
ergy consumption during the next time interval. 
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Type M demand meters are made in two styles, M-4 and M-s. 
One is for d. c. and the other is for a. c. The type M-4 a. c. de- 
vice utilizes a constant speed motor for the timing element and 
the M-5 for d. c. uses a standard make of 8-day clock move- 
ment. The type G is made in one form and contains an 8-day 
clock movement for the timing device whether used on a. c. or 


d. c. 


Type M-2 Type G 


In the operating mechanism, the type M devices differ from 
the type G in the return mechanism operating at the end of each 
interval. With the indicating type it is not necessary to keep 
absolute time and the mechanism is simplified on this account 
leaving a short interval of time between each measurement. 
That there is an interval between the end of each time interval 
and when the device begins to reccrd for the next time interval. 
With the type G graphic device it is of course necessary to keep 
the chart running and the return mechanism is so arranged that 
the unmeshing of the gear train and re-engagement for meas- 
urement of the next interval is practically instantaneous. In 
addition to this difference in the operating mechanism, all parts 
in the graphic device are made much heavier on account of the 
increased torque, necessary to operate the marking stylus as 
compared with the pointer on the indicating device. 

In the graphic device the timing mechanism needs attention 
only when the paper is renewed and a time setting disk is pro- 
vided to synchronize the chart with the correct time. 

These charts are arranged to cover one week and the divisions 
show the current consumption hour by hour and day by day, 
during that period. The record takes the form of a saw tooth 
polar curve and the distance of the extreme points of the curve 
from the zero lines of the chart indicates the demand in kilo- 
watts. 

The dials and charts may be made direct reading or 100 di- 
vision dials and charts may be used with all devices, and a con- 
stant use, depending on the capacity of the watthour meter with 
which the demand meter is used. 

There are three different forms of cases for the graphic de- 
vice. The type G-2, which is front connected for wall mounting, 
the type GS-2 is back connected and arranged for switchboard 
mounting and the GP-2 arranged in a case with supporting feet 
for portable work. All are finished in dull black such as is stand- 
ard with switchboard instruments and the covers may be sealed 
or locked to prevent tampering. 

All types are made for 6, 18, 110, or 220 volts capacity, d. c. 
and for 25 or 60 cycles a. c., 110 or 220 volts. The time interval 
is 15, 30 or 60 minutes as specified. For operation on 440 volt 
a. c. circuits a small transformer can be furnished to transform 
to 110 volts 25 or 60 cycles. 

The type M furnished in the M-4 and M-s is self contained 
and for operation on 110 or 220 volt circuits, d. c. or a. c. 25 
or 60 cycles. The time intervals are the same as for the type G. 
For operation on 440 and 660 volts a. c. a transformer is pro- 
vided. On d. c. voltages about 220, all types must be operated 
from battery circuit. 
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SIMPLEX 


| WIRES AND CABLES 


RUBBER 
CAMBRIC 
PAPER 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCISCO 


— = Ta 
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TRADE MARK „eee Vv. & Pat. enn 


I INSULATED 


~ 


` 
‘ 


The STANDARD Por 
RUBBER INSULATION 


HE leading electrical engineers 
all over the world know that 
OKONITE Insulated Wires and Cables 
never disappoint. Their. knowledge 
‘an be made your gain. 
When you get the habit of using 
OKONITE Insulated Wires and Cables, 
you have met success more than half 
way. 


OKONITE COMP 
253 Broadway 


NEW YORK f= 


JANUARY, 1917 ELECTRICAL AGE 


“BRIGHTEST LIGHT |” ; 
LONGEST LIFE” 


FOR ALL FLASHLIGHTS 


Bullseye No. 1 
A battery that will not corrode 


on your shelf is profitable to you in many ways. 


Novo Batteries are the only batteries sold 
under a ‘‘Non-Corroding Guarantee.” 


We have a selling proposition that will make it 
pay you to stock Novo. lf you are in business 
for profit, get it. 
WRITE NOW 


‘NOVO MANUFACTURING CO: 
424-438 West 33” Street 
NEW YORK: 


Ask the Ad Editor About It 


if you don’t see it advertised in our 
columns. An instrument for some un- 
usual test—a machine to perform some 
special operation—a raw material of whose 
properties you've heard—it’s our business 
to know about these things. or to know 
who does know. Tell us what you need, 
and we'll tell you where to get it. 
Address your letter to 


The Ad Editor 


ELECTRICAL AGE 


Woolworth Building New York City 
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Pittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pa. 


KNIFE SWITCHES 


From 30 to 5000 AMPERE 


Front Connected Back Connected 
Catalog mailed on request 
Frank Adams Electric Co., St. Louis, Mo. 


Stow Drill 


ELECTRIC 
2 Speeds 2 Spindles 


Only tool of its kind on 
the market 


You Take No Chance 


in placing your 
Orders for Electrical Supplies 
with 
Southern Electric Co. 
BALTIMORE, MD. 


Distribators of G. E. quality material. 


„Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments” 


We make Drills of every 
size 


Stow Mfg. Co. 


Binghamton, N. Y. 
U. S. A. 


J! YAGER’S 


keep WELL covereo I 
[WHEN NOT IN USE l: í FLUXES 
TRADE MARE, 5 e 
i Have you tried YAGER’S SOLDER- 
ING SALTS in the new enameled 
l screw top can container? Same price 


REG. U.S. PAT. OFF. 1 ; as for the bottles. Packs better; ships 
NOS. 47264 & 83460. | lighter; keeps its dry granular salt 


if ; form, and will not corrode. Ask to 
SOLD F R | N 6 ) see YAGER’S in its new dress. It does 


the work for others. It will do yours. 
Use YAGER’S SOLDERING PASTE 
in collapsible tubes for your kit; in tin 
boxes for the bench. Yager’s Paste 
means no waste. 

DO YOU U 


5 
} YAGERS SOLDERING Ps ALEX. R. BENSON CO. 


i} 
| HUDSON, N. Y. 


Ornamental Lighting Poles Pot Heads 
Pole Arms Automatic Cutouts 
Mast Arms Absolute Cutouts 
Mast Arms Counterweights Incandescent Fixtures 
Malleable Iron Brackets & Pins Goosenecks 
Send for Catalog and Prices Solid braided cotton, waterproofed. Willoutwear metallic devices or 
THE BRADY ELECTRIC & MFG. CO. twisted rope, and will not transmit shocks. 
Send for sample and catalogue. 


NEW BRITAIN, CONN. 


— 


SAMSON CORDAGB WORKS - Bosten, Mass. 


WE PURCHASE BEST GRADE RENEWED LAMPS 
Burned-Out Lamps, both Carbon and Tungsten Types, BOTH CARBON AND TUNGSTEN TYPES 
at Prices that are satisfactory to you, and we can sell you We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 128 Maple Street DANVERS, MASS. 
National Lamp Works of General Electric Co. 
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“Why Does That Motor 
Run Hot? 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
cians. This work is 
intended mainly for those 
who have to do with the 
installation, operation, 
testing, maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treated the prin- 
ciples underlying the 
cons'ruction and the test- 
ing of the various devices 
very fully, as well as point- 
ing out the practical manner in which tests are made and 
the symptoms by which many troubles indicate 


themselves. 
Prices, Cloth, $1.00 
Postpaid, Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW YORK 


PERFORATED METALS 


for 
ALL PURPOSES 


Such as 


Ventilation 

Electrical Devices 
Phosphate Screens Sugar, Flour and Rice Mills 
Coal Screens surfacing for Sand Rolls 


Send for Metal Sample Plate and Circular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 
We will var any platinum scrap you may have on hand, 
it for 


BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO., INC. 


C. O. BAKER, Pres. C. W. BAKER, V. P. 


ict: NEWARK, N. J. 


20 CHURCH ST. 


Cotton Seed Oil Mills 
Cotton Gins 


or 


ELECTRICAL ACE 


Veerlers 
OTORS 


Guarantee Service, Efficiency, 
Economy and Safety 


Are you taking advantage of these most im- 
portant factors in your factory, home, or 
sales requirements? If not, let us explain 
to ycu why you should. Peerless Products 
are well designed, both mechanically and 
electrically, which means long life, low op- 
erating expense, and smooth running con- 
dit ions. 


This enables us to guarantee 
Peerless Motors unconditionally 


1-4 to 35 H. P. 
Write for Catalogue 


The Peerless Electric Company 


WARREN, OHIO 


Are You Interested 


in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 


will be pleased to furnish further in- 
‘formation. 


Galena-Signal Oil Co., 
Franklin, Penn. 
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RDEBLING For 30 Years the Standard 


“O. K.” Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof 


ELECTRICAL WIRES 


OF EVERY DESCRIPTION 
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Railway Feeder Wire 
Slow Burning Wire 


MADE BY Phillips Insulated Wire Co. 


John A. Roebling's Sons Company PAWTUCKET, R. I 
TRENTON, N. J. 


< 


Mexican Branch 
Cia Mexicana de Alambre “Philips,” Mexico City 


MOORE 


Insulated Bllectric Wire 

If you want the best 8 and service in 
Insulated Electric Wire COME TO US. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


200 N. Third St. 
ALFRED F. MOORE, PHILADELPHIA 
SOUTHERN AGENTS 
MATTHEWS ELECTRIC & SUPPLY CO, 


3 N. aoth St., Birmingham, Ala. 
CHATTANOOGA ARMATURE WORKS 


Chattanooga, Tenn. 


ThisWireReel 
and Meter 


will save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
for wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 


Minneapolis, Minn. 


The above motors range from 1-32 to 
1H. P. all voltages. direct current. 
They are the most compact and rugged 
small motors on the market. 
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ALL PRODUCTS ARE GUARANTEED. : X "Rape mant \ 
STAR FAN and MOTOR WORKS, st 
245-247 N. J. R. R. Ave., Newark, N. J. 8 


Paranite Rubber Covered Wires 
made to meet all requirements of 
New Code Specifications. P or l 
Aerial, Submarine, Underground 

and Inside Use. Telephone, Tele- 

graph, Signal Electric Light and 

Power Wires and Cables. 


Manufactured by 


Indiana Rubber and Insulated 
ire Company 
JONESBORO, INDIANA 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable: very strong; 


reasonably priced. No stronger guard 
made. 


One of many factory needs and 
money savers shown in Our Cat- 
alog. Write for it. 


McGill Mfg. Co. 


37 Oak St., Valparaiso, Ind. 
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The Arnold Company 


ENGINEERS— CONSTRUCTORS 
ELECTRICAL—CIVIL— MECHANICAL 


108 South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


H. M. BYLLESBY & COMPANY 


ENGINEERS 
New York Chica Tacoma 
Trinity Buliding Continental and Commercial Washington 
Bank Buliding ; 


eo, Finance, Construct and Operate Electric 
Gas, Street Raltway and Watersower 2 
Examinations and Reports. Utility Securities bought and sold 


HUGH L. COOPER & CO. 
GENERAL HYDRAULIC ENGINEERING 
Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants 


101 Park Avenue New York 


SANDERSON & PORTER 


ENGINEERS 


CHICAGO NEW YORK 
72 West Adams St. $2 William St. 


SAN FRANCISCO 
Nevada Bank Bidg. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
rates on request. 
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DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 


A 


Stone x Wesstee Engineering CORPORATION 


CONSTRUCTING ENGINEERS 
BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 
MANAGERS OPERATORS 
43 Exchange Place 1 NEW YORK l 
CHICAGO SAN FRANCISCO 


G. M. GEST 
CONTRACTING CONDUIT ENGINEER 
WOOLWORTH BLDG. 

NEW YORK Cincinnati 
G. M. GEST, LTD. 
Montreal Winnipeg 


San Francisco 


Vancouver 


Electrical Testing Laboratories 


Electrical Department 
Tests and investigations of electrical instruments, apparatus and 
materials. Inspection of electrical material and apparatus at fac- 
tories. Tests and investigations made anywhere. 
Photometrical Department 
Photometrical tests of all forms of commercial illuminants. Illu- 
mination tests made anywhere, indoors or outdoors. 
General Testing Department l 
Mechanical tests. Chemical tests. Coal and ash analyzed. 
Paper tested. Tensile, compression and torsion tests of structural 
ale engineering materials. 
80th Street and East End Avenue 
New York, N. Y. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 


more bonds can be issued or sold, or for any other reason, correspond with us. 
Electric Bond and Share Company 
Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 
Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 


#19030 


.. ̃]⁰ uQ̃7˙ ͤ²evůiZͤ U es Meee es 


a . ELECTRICAL AGE 


Chattanooga Armature Works 


Chattanooga, Tennessee 


CHINO 


renewabl. 
cartridde FUSE B 


Make these Your Slogans for the 


New Year 


and you will draw dividends both in 
money and in satisfaction. There is 
no more worry after you have installed 


ECONOMY a FUSES 
—you know that accurately made, thoroughly 
shielded fuses are protecting your apparatus 


and your workmen. Let us tell you more 
about The Fuse with the Gray Shell.” 


Catalog 11 and samples on request. 


ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans St. 


CHICAGO 


We Make 


JANUARY, 1917 


WHITE WAY POSTS 


Gnatless and Waterproof 


The problem of in- 
sects crawling into 


the globe and water 


getting into the post, 
causing short circuits, 
is prevented by the pat- 
ented features embodied 
in our 


White Way Posts 


Gives better light, as 
no dead insects are at 


the bottom of the 


globe. 


White Way Posts 
guide the way to 
good buying. 


Send for price list 


THOMASVILLE 
IRON WORKS 


Thomasville Georgia 
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BUYERS CLASSIFIED INDEX 


Air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressors. 
Allis-Chalmers Mfg. Co. 


Air Washers 
Spray Engineering Co. 


Alarms. 
Western Electric Co. 


Ammeters and Voltmeters. 


Duncan Electric Co. 

General Electric Co. 

Norton Electrical Inst. Co. 

Western Electric Co. 

Ne Eletrical & Mfg. 
o. 


Anunciators. 
Weatern Electric Co. 


Armatures. 
Chattanooga Armature Works. 


Automatic Controllers for Light- 
ing and Starting Systems. 


Ward Leonard Electric Co. 


Battery Chargers. 


General] Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Batterics—Dry. 


Cleveland Battery Co. 

Novo Manufacturing Co. 
Southern Flectric Co. 
Western Electric Co. 


Batterice—Dry Storage. 
Mentzer & Co., J. P. 


Batteries—Primary. 
Western Elec. Co. 


Southern Rlectrie Co. 
Western Electrie Co. 


Belt Dressing. 
Dixon Crucible Co., Jos 


Bends and Stocks. 
Blectric Bond & Share Co 


Books. Technical & Practical 


McGraw-Hill Book Co. 
Technical Journal Co. 


Beosters. 
General Blectric Co. 
Westinghouse Elec. & Mfg. Co 


Bexes—Cuteut. 
Adam Electric Co., Frank. 
Columbia Metal Box Co. 


Boxes—Fuse. 
General Electric Co. 


Bexes—M eter. 
Adam Electric Co., Frank. 


Boxee—Outlet and Junction. 
Adam Electric Co., Frank. 
Ch o Fuse Mfg. Co. 
Columbia Meta) Box Co. 
National Metal Molding Co. 


Brushes — Motors and Ges- 


erators. 
Calebaugh Self Lubricating 
Carbon Co.. Ine 
Dixon Crucible Co., Jos 
Nungesser Carbon & Battery 


Brushes—Metalie. 
Calebaugh Self Lubr!cating 
Carobn C3 iuc. 


Bushings. 
National Metal Molding Co 


Bus Bar Supporte. 
Delta-Star Elec. Co. 


Cabinets, 


Frank Adam Electric Co. 
Columbia Metal Box Co. 


Cable—Aerial Power—(See Wires 
and Cabies.) 


Cable—Insulated. 
Okonite Co., The 


Standard Underground Cable 


Co. 


Cable—Steel Taped. 


Simplex Wire & Cable Co. 
Standard Underground Cable 


Co. 


Cable—Submarine 


Covered. 

Hazard Mfg. Co. 

Indiana Rubber & Insulated 
Wire Co. 

Moore. Alfred F. 

Okonite Co., The 

Rome Wire Co. 

Simplex Wire & Cable Co. 

Sandara Underground Cable 
o. 


and Lead- 


Cable—Telephone. 
(See Wires and Cables.) 


Cable—Underground. 
Okonite Co., The 


Cable Junction Boxes. 


Standard Underground Cable 
o. 


Carbons—Are Light. 


Calebangh. Self Lubricating | 


Carbon Co., Ine. 


Carbons—Battery. 


Calebangh Relf Lubricating 
Carbon Co., Ine. 


Carbons—Brushes. 


Calebaugh Self Lubricating 
Carbon Co., Ine. 

Dixon Crneible Co., Joa. 

Nupgesser Carbon & Battery 
o. 


Circuit Breakers. 


Qeneral Flectrie Co 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co 


Cleats. 
National Mete! Molding Co. 
Thomas & Sona, R. 


Colla (Armature and Field). 
Chattanooga Armature Works 


Colla—Choke. 
General Electrie Co 


Colle—Induction. 
Western Electric Co 


Colla—8S park. 
Westeru Electric Co. 


Commutators. 


Chattanooga Armature Works. 


Coll Taping Machines. 


Chattanooga Armature Works. 


Compounda—Boller. 
Dixon Crucible Co., Joseph. 


Compounds—Commutator. 


Calebaugh Self Lubricating 
Carbon Co., Ine. 


Compounds end Valve Grinding. 


Acme Compound & Mfg. Co. 


Condensers. 


Allis-Chalmers Mfg. Co. 
Westinghouse Elect. & Mfg. Co 


Conductors—Armored. 


National Metal Molding Co. 
Western Conduit Co. 


Conduit Fittinge. 


National Metal Molding Co. 
Western Conduit Co. 


Conduit— Flexible. 


American Circular Loom Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co. 


Conduit—Interier. 


American Circular Loom Co. 
American Conduit Mfg. Co. 
National Metal Molding Co. 
Tubular Woven Fabric o. 
Western Conduit Co. 


Condult—-Rigid. 


American Circular Loom Co. 
Enameled Metals Co. 


Gest, G. M. 
National Metal Molding Co. 
Western Conduit Co. 
Condult—-Underground. 
Gest, G. M. 
Connectors and Terminais. 
Dossert & Co. 


Construction Material. 
Southern Electric Co. 


Controllers. 
Allis-Chalmers Mie. Co. 
General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Controllers—Automatic. 
Ward Leonard Electric Co. 


Cooking Apparatus—Electrical. 
(See eating Apparatus—Elee- 
trical.) 


Cooling Syatems—Air 
Spray Engineering Co. 


Cords. 
Moore, Alfred F. 
Samson Cordage Works. 
praddara Underground Cable 
o. 


Cord — Are Lamp. 
Samson Cordage Works. 


Cord — Flexible. 
American Elect. Works. 
Okonite Co., The 
Samson Cordage Works. 
Southern Electric Co. 
Simplex Wire & Cable Co 
Standard Underground Cable 


Co. 


Cord— Telephone. 
Moore, Alfred F. 
Simplex Wire & Cable Co 
Standard Underground Cable 


Co. 


Cord, Trolley. 
Samson Cordage Worka. 


Crane Motors. 
Westinghouse Elec. & Mfg. Co 


Crosa-Arms. 
Southern Exchange Co., The 


Western Electric Co. 


Brady Elec. & Mfg. Co. 
General Electric Co. 


Cut-Outsa—Anutomatic. 
General Electric Co. 


Door Openers. 
Newark Electric Supply Co 


Drillsa—Electrie. 
Clark, Jas Jr., Elec. Co., Ine. 
Stow Mfr Co. 


Drills—Portabie. 


Clark Elec. Co., Inc., Jas. Jr. 
Stow Mfg. Ce. 


Dynamos and Moters (Sescnd- 
Hand.) 


Atlanta Electric Machine Co. 
Chattanooga Armature Works. 


Electrical Repairing. 
Chattanooga Armature Worka. 


Electric Fixtures. 


Adam Electric Co., Frank 
Eclipee Light Co. 
Southern Electrie Co. 


Electric Light Piante—Small 
Schug Elec. Mfg. Co. 


Electric Signs—(See Signs). 


Electric Sign Flashers—(Ges 
Flachers—Electrie Sign). 


Enginese—Gae and Gaseline 


Alla- Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Mach. Ce. 


Engines—Steam. 


Allis-Chalmers MIE: Co. 
Westiughouse Mach. Ce 


Engineers—Consulting. 
Arnold Co., The 


Sean hier M 8 
oper. Hu ; : 
Tackeon, DC. and Wm. B 


Sanderson & Porter 

Stone & Webster Bngineertag 
Corporation. 

White & Co., J. G. 


Fans—Exhaust. 
Hunter Fan & Motor Co. 
Menominee Electric Mfg. Co. 
Peerless Elec. Co., e 
Robbins & Meyers Co. 
Southern Electric Co. 
Star Fan & Motor Morta 
Western Electric Co. 
Westinghouse Elec. & Mfg Ce 


Fan Motors. 
Clark. Jas. Jr.. Elec. Co., Ine 
General Electric Co. 
Hunter Fan & Motor Co. 
Menominee Electrie Mfg. Co. 
Robbins & Myers Co 
Peerless Elec. Co., The 
Routhern Electric Co. 
Star Fan & Motor Works. 
Western Electric Co. 
N Electric & Mfs 

0. 


Fibres. 

Continental Fibre Co. 

Standard Underground Cabk 
Co. 


Financial. 
Electric Bond & Share Ce 


Fixtures—Lighting. 
Adam Electric Co., Frank 
Cutter Co., George 


Eclipse Light Co. 
Herwig Art Shade & Lamp Ce. 


Southern Electric Co. 


Friction Tape and Oloths 
Oxonite Co., The 


Fuses—Electric. 
Atlas Selling Agency 
num Co., . F, 
Delta Star Elec. Co. 
Economy Fuse & Mfg Ce 
General Electric Co. 
Monarch Refillable Fuse Ce. 
Multi Refillable Fuse Co 
Western Electric Uo 
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Fuses—Refiliable. 


Economy Fuse & Mfg. Ce. 
Monarch Refillable Fuse Ce. 
Multi Refillabe Fuse Co. 


5 Fuse Boxes. 
| (See Boxes—Fuse.) 


Gas Engines. 
Allis-Chalmers Mfg. Co. 


Generator Brushes (Sees Brush- 
eo—Moetor and Generator.) 


Generators and Motors. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Robbins & Myers Co. 
Southern Dlectrie Co. 
Western Hlectrie Co. 
Westinghouse Blec. & Mfg. Co. 


Giebes, Shades, etc. 
General Blectrice Co. 


Graphite. 


Calebaugh Self Lubri satin 
Carbon Co., Ine. s 


Joseph Dixon Crucible Co. 


Thomas 
Insulators 


Are best for your purpose. 
The R. Thomas & Sons Co. 


Main Office: EAST LIVERPOOL, O. 


Gand Lamps—Electric. 
Southern Electric Co. 
Eclipse Light Co, 


Gangers—Cable. 

Hubbard & Co. 
a Standard Underground Cable 
Get our proposition. e 


Heating Apparatus—Electrical. 
General Elect. Co. 
Western Electric Co. 


Sales Office: NEW YORK BOSTON CHICAGO Westinghouse Elec. & Mfg. 


Canadian Agents: Northern Electric Co., Ltd. 


Rittenhouse Type “SB” 
Bell Ringing 
Transformer 


$ 50 Western Electric Co. 
pa | \ Westinghouse Elec. & Mfg. Co. 
Lis t . 5 W Electrical Instrument 
Big Di 
| Can operate three bells. Will Brook felg Glass Co. meee: 


not burn Out on a continuous short Chicago Mica Co. 


Circuit of secondary. May be mount- General Electric Co. 
ed on the Surface or installed flush in Okonite Con The 
Standard Single Gang Switch Box. 


Standard Underground Cable 
Order direct or from your jobber Ward Leons s CO, R. 


Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Helste—Electric and Steam. 
Allis-Chalmers Mfg. Co. 


Hydraulic Machinery. 
Allis-Chalmers Mfg. Co. 


injectors. 
Bristol Co. 
Duncan Electric Co. 
General Blectric Co. 


Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Co. . 


tastruments—Electrical, 


Duncan Elec. Mfg. Co. 
General Electric Co. 


tmsulators. 


Brookfield Glass Co. 
General Electric Co. 
R. Thomas & Sons Co. 


(tasulating Material. 


LINDYID 
113 OL. 


TO ELECTRIC 
LIGHT CIRCUIT 


THE A.E. RITTENHOUSE CO 
HONEOYE FALLS, N. v. 


San Francisco stock 


ELECTRIC AGENCIES Co. 
247 Minna Street 


Insulaters— Wood. 
Barnes & Kobert Mfg. Co. 


Insulater Pins. 
Hubbard & Co. 


Southern Exchange Co., The 
Thomas & Sons, R. 


Irons— (Electrical). 
Southern Elec. Ce. 
Westinghouse Electric & Mfg. 
o. 


Lamp Cerd. 
Moore, Alfred F. 
Sampson Cordage Works. 
Standard Underground Cable 
Co. 


Lamp Guarda— 
McGill Mfg. Co. 


Lamp Shades. 
Herwig Art Shade & Lamp 
0. 


Lampe — Carbon Are. 
General Blectric Co. 
Western Blectric Co. 
Westinghouse Blec. & Mfg. Ce. 


Lamrs—Flaming Are. 
General Blectric Co. 
Western Electric Co. 
Westinghouse Elect. & Mfg. 
o. 


Lamps—Incandescent. 
Boston Economy ok Div. 
Clark, Jas. Jr., Blec. Ce., Ine. 
Edison Lamp Works. 
General Electric Co. 
National Lamp Works. 
Southern Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 
Westinghouse Lamp Ce. 


Lamps—Miniature. 
General Electric Co. 
Southern Electrie Co. 


Lanterns—Electric. 
Southern Electrie Co. 


Lead-Covered Wires. 
Okonite Co., The 


Lighting Fixtures. 
Eclipse Light Co. 


Lighting Systems. 
Schug Elec. Mfg. Ce. 
Ward Leonard Electric Co. 


Lightning Arresters. 
elta-Star Elec. Co. 
General Electric Co. 
Westinghouse Elect. & Mfg. 
o. 


Line Material. 
Genera) Electric Co. 
Western Electric Co. . 
Westinghouse Elec. & Mfg. Ce. 


Lubricants. 
Calebaugh Self Lubricating 
Carbon Co., Ine. 
Dixon Crucible Co., Jos. 
Galena Signal Oil Co. 


Lubricantse—No-Spark 
tator Brueh. 


Calebaugh Self Lubri cating 
Carbon Co., Ine. 


Comma- 


Machinery Guards—Perforated. 
Erdle Perforating Co. 


ELECTRIC LIGHTING 
PLANTS 


For Country Homes 


SCHUG ELECTRIC MFG. 
COMPANY 


Detroit, Mich. 


— 
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Wagast Wire. 
American Steri & Wire Ce. 


Hasard te o. 

Alfred F oore 

Btandard Underground Cable 
Western Electrie Ce. 


Wechanical Stokers. 
Westinghouse Machine Ce. 


Wctal—Perferated. 
Erdle Perforating Ce. 


detal Punching. 
Erdle Perforating Ce. 


Metals. 
American Platinum Works. 


eters. 


Duncau Electric Mfg. Co 
Westinghouse Blectric & Mfg 


Co. 
Weston Elec. Instrumeat Ce. 


ica—Insulating Material. 
Chicago Mica Ce. 


“ining Machinery. 


Allis-Chalmers its. Co. 
General Elect. 


Welding—Metal 
National Metal Melding Ce. 


Weters——(See Generators and 
Meters) 


uus (sees Lubricants). 


vils—illumiasting. 
Galena Signal Oil Ce. 


Oil Starters. 
Conduit Elec. Mfg. Co. 


Usenisers. 
General Electric Co. 
Westinghouse Blec. & Mfg. Co. 


Painte—Insulating. 
arandar Underground Cable 


Panelbearde. 


Adam Blectric bg „ Frank 
General Biectric Co. 

Western Electric 

Westinghouse Hes. & Mfg. Co. 


Hewe, Themas 


Perforated Metals. 
Erdle Perforating Ce. 


Phetemeter Standards. 
cr Testing Laberater- 


Ene Iren. 
Southern Exchange Co., The 
Pilatinem. 
American Platinum Werks. 
Baker & Co. 


Plege—Fiueh and Receptacies. 
National Metal Molding Ce. 


Thomas & Co., 

Western lee. Co. 
Porcelain. 

R. Thomas & Sens Co, 
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Pet-Heads. 


Brady Elec. & Mfg. 

Okonite Co., The 9 

. Underground Cable 
o 


Producers as. 
Westinghouse Machine Ce. 


Pumpe. 
Allis-Chalmers Mfg. Co. 


Rail Bends. 


American Steel & Wire Co 
General Bleetrie Ce. 
Roebling’s Sens Co., J. A. 


Receptacies-—(See Seshets). 


General Electrie Co. 
` Westinghouse Blee. & Mfg. Ce 


Reals. 
Minn. Elec. & Cons. Co. 


keflectors. 


Erdle Perforating Co. 
General 
Westinghouse Blee. 4 Mfg. Co. 


Resistance Reds. 
Dixon Crucible Co., Jesepa. 


Recistance Units. 


General Electric Co. 
Ward Leonard Fleetrie Co. 


Resistance Wire—(See Wires). 


Rheostate. 
Erdle Perforating Ce. 
Geuoral Kiectrice 
Simplex Blectrie Heating Co 
Ward Leonard 2 o. 
Westinghouse Elec. & . Co 


Reeattes. 
National Metal Moeléiag Ce. 


BGoereens and Steveo—Perterated. 
Erdle Perforating Ce. 


8 t Coment. 
Teme compound & Mfg. Co. 


Searchlighte. 
General Electric Co. 


Sewing Machine Meters. 
Westinghouse Blee. & Mfg. Co 


phafte—Fiexible. 
Stow Mfg. Ce. 


Beckets and Receptacies. 


ral Blectrie Co. 
National Metal Melding Ce 


Bockets— Turndown. 
General Bleetrie Co. 


Soldering Irons. 
Westinghouse Elee. & Mfg. Ce 


Suldering Material. 
Alex R. Benson Co. 


Ward Leonard Universal 
Battery Charging Rheostats 


1 
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will control the charge of any number of cells that can be 
charged on a 125-volt direct current circuit at amy charging 
rate from 20 amperes maximum to 2 amperes minimum. 


Vitreous enamel assures that the resistance wire will not be 
affected by chemical, electrical or mechanical depreciation. 


Get Our Jobbers’ Proposition. 


WARD LEONARD ELECTRIC CO. 
MOUNT VERNON, NEW YORK 


Badt Westburg Elec. Co., Chicago, Ill. 
Wm. Miller Tompkins, Philadelphi», Pa. 
John H. Sebring, Pittsbu: gh, Pa. 


[ant 
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tart Your New Year senn (Con’d) 
g ' | Stapiee—Insulating Telephone Equipment. 
American Steel & Wire Co. Western Elec. Co. 
: by specifying the insulation that = Starters and Controliers—Meter. + i 
= stands up under every service con- Wand rete Ci as Dossert & Co. 
2 . ergrouné Cable 
dition. Heat, cold, water, ids — ee E MAr ce Co. j 
oil, have no terrors for 2 N Wire. Test Clipe. 
| Standard Underground Cabo Mueller. R. 8.. & *. 
. l Testing Apparatus. 5 
BAKELITE-DILECT@ —̃ U ee 
= Electric Bond & Share Co. 
= G 
= 


; Stovee—Electrio—(See  Henting Testin : 
nor for the maintenance man who paratus—Electrieal) o Electrical Testing Laberater 


Ap es. 
must keep apparatus in service no National Blee. Laberatertes. 


Co. 
Westinghouse Blec. & Mfg. Ce 


= Strainers—Pertorated. 
matter what happens. Sheets, rods, 2 Erdle Perforating Co. Theater Dimmers. 
; = 3 General Eleetrie Co. 
tubes, and special shapes for every = Substations—Outdeer. Ward Leonard Electrie Ce. 
ar i = Géneral Blectrie Co. 
solid insulation need. Today ask 2 — 
. = Suppliese—Electrical. ° Oshkosh Mfg. Co. 
for catalogue and quotations. = Delta-Star Blee, Co. Western Blee. Ce. 
= National Metre Moia Co 
i = ational Me oldin 3 
F = Western Elec. Co. . Transformers. 
i = Westinghouse Rise. & Mfg. Co Allis-Chalmers Oe. 
Th C ° | Fib C Weston Elec. Instrument Co. Duncan „Electric Mfg. Co. 
e Continental Fibre ompany = N Enterprise Blectric 
| = sn plies—Teleph Kuhiman lectrice Co. 
Newark, Delaware ** Fe Moloney Electrie Ce. 
= Outhern Electrice Ce. Pittsburgh Transformer Co 
= Western Blee. Co. Western Blee Co j 
CHICAGO—McCormiek Bldg. NEW YORK - Woolworth Bldg. = estinghouse Elec. & Mig. Ceo 
SAN FRANCISCO—Underwood Bldg. 3 sSurfacing—Steel and Tin. Weston Biec. Inet. Co. . 
LOS ANGELES I. W. Hellman Bidg. = Erdle Perforating Co. 
PITTSBURGH—Commonwealth Bldg. = Transfermers—Bell Ringing. 
p : = switechd : Rittenhouse Co. The A. B. 
Also makers of high grade Vulcanized Fibre = Gen eral E Su A Southern Blectrie 
= 


cae TIM MMM MMMM MM TT Switchbearde—Light and Pow. 
or. 


Terbines—Steam. 
i i F -Ch . Co. 
Working with Ais tanar cs au pane ae 
A Single Purpose Western Hiec. Ces Western Eiee. . 


Westinghouse Blec. & Mfg. Ce. Westinghouse Bloc. & Mtg. Ce. 


No consideration of expediency, no motives of the 
moment, ever have influenced the making of 


Switchbeards — Telephone— (See v 5 
À acuum Ocnners 


Telephone Eq . Hoover Suction Sweeper Ge. 
Western Blee. Co. 
Switches Hush ond Snap. 
National Metal Molding Co, Ventilators. 
Southern Electrice Co. Erdle Perforating Co. 


estinghouse Blee. & Mfg. Co. 
- Washing Machines—iestste. 


E 
= 


l Switches Fuse. Capital Elec. c 
The single purpose of th C i ap E 
ofthe Company tacit Tas been ede founder, and General Rlectrie Co. Western Miec. &. 
ments of Precision which should more and more nearly 
Westen inane 5 perfection. Switches—Kunife. Washers—Air 
n ndicating Instruments include a great jet f ngin 
185 aoe „„ rece on A C. “or Dt om Circuits General Riesig Gon ii ainda 5 
expressly testi 5 
for motor car and boat electrical aysteme and mere A “for oo bull-Vanderpoel Blectrie Washere—Iren, Steel and Misa 
rh gs purposes. Write for Bulletins or Catalogs describing Westi; ho Chicago Mica Co. | 
ose which interest you. nghouse Blec. & Mfg. Co. Erdle Perforating Co. 
Weston Electrical Instrument Ce. 
51 Weston Ave., Newark, N. J. Switches—Oi1. Water Wheels and Turbines. 
23 Branch Offices in the Larger Cities General Eleetrie Co 
: Allis-Chalmers Mfg. Ce. 
Westinghouse Blec. & Mfg. Ce. Leffel & Co., James. 
Model 341 Switches—Pole Tep 
> attmeters— L 
Delta-Star Mlee. Co. id — T | 
A. C. and D. C. Voltmeter General Blectrie Co. 
One of the Portable Electrodyna- Switches—Rem 5 = 5 > | 
mometer Group which also includ: s oe Control, American Electrical Werks. 
Model 810 Single Phase and D. C. General Blectrie Co. American Platinum Werks. 
Wattmeter, Modal 329 Polyphase Darcan pisa d win Ce 
attmeter, and Model 370 A. C. roit insu 
and ae 115 Ammeter. j Š 5 > penera) AtG. 
characteristics of th ampbell Diee. i Hasar ° 
are extreme accuracy ( arantect pie les. Co Indiana Rubber 4 Ineninted 
within a fracti n of 1% full scale s ire Co. 
value), adaptability for use on Tape. Lowell Ins. Wire Ce. 
circuits of any commercial fre- American Blectrica] Works. Moore, Alfred F. 
quency and any wave form, great Mechanical Rubber Co. Okonite Co, The 
N capacity, loy moment af 8 Co., The Pini Sone Co, Jeha A 
er tis. effective damping a tandard nsu 
shielding and the legibility and Co. s nderground Cable Rome Wire Co. 
remarkable uniformity of the hand Southern Blectri 


calibrated scales. ` ` : 
Telephones — Interco unicat- Standard 


e Co. 
Simplex Wire & Cable a 
. (See Telephone Equip- 85 


Western Miles. Co. 
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UNITED 
ELECTRIC LIGHT 
COMPANY 
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gpeRATED BY $ ! . 
l Toia N | 


Regular Gluttons For Work 


The “United” Company of Springfield, Mass., has operated two 5-ton G.V. 
Trucks equipped with winches for over three years. This new 3! -tonner will 
give them six of various capacities. 


The Superintendent of the United“ stated that with the first winch truck 
purchased he could haul more cable after supper than he could all day with a 
big two-horse wagon, and that in pulling cable there was “nothing to: it.” 
One of our 2-ton winch trucks pulled 200,000 feet of cable in 18 months at a 
cost of I. Ie as against 2.4c for hand winch pulling. In transformer hoisting 
and pole setting the right G.V. is a revolution in economy and efficiency. 


The General Vehicle Company builds the great majority of Electrics 
for Central Station, electric traction and gas companies. Manufac— 
turers use them also. Note how Manning, Maxwell and Moore 


handle 800- Ib. cases. 


Write us for specifications of our ne- 
Catalogue 125promptly and e heera mailed you. 


GENERAL VEHICLE COMPANY, INC. 


General Office and Factory: Long Island City, New York 
NEW YORK CHICAGO BOSTON PHILADELPHIA 


ty pe of winch equipped trucks. 


Dealers in unoccupied territory are invited to correspond. 


Six Models: 1,000 to 10,000 pounds capacity. 


— ry - 
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THE NORTON 


(D’Arsonval Type) 
SWITCHBOARD INSTRUMENTS 


7 NORTON 


5 4 Í 
<> 


HH) i) P -> 
C: VOLT METEL 2 


2 * 
1 


NORTON Prompt 

f rvice and 
N i 5 
represent Guaranteed 
QUALITY, It will pay 
DURABILITY for Discounts: 


Norton Electrical Instrument Co. 


MANCHESTER, CONN, U. S. A. 


DIXON’S 
GRAPHITE 
BRUSHES 


Are self-lubricating brushes 
that will not scratch or score 
the commutator. Sparking, 
chattering and noisy motors 
are unknown when these brushes 


are used. 


It naturally follows that friction 
losses are reduced and that expensive 
shut-downs for commutator repairs 
are avoided. 


Drop a line to our Electrical 
Service Department for booklet 


No. 129. M. 
Made in Jersey City, N. I., by the 
Joseph Dixon Crucible Company 


DK Established 1827 ~ 
M-24 
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TRANSFORMERS 


600 thes 


! 


Manufactured for all electrical purposes 
in an size, frequency or voltage. 


Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


To secure prices give us K. W. capacity 
Voltage, cycles, transformers required. 


MOLONEY ELECTRIC co. 


St. Louis, Mo. Windsor, Canada 
District Offices: New iets Chicago- San Francisco, 


A New Year’s Gift 


To your maintenance force, of clean, quiet commutators, 
less brush-changing, and fewer hurry-calls for motor repairs. 
Present yourself with freedom from worry and expense by 


installing 


No-Spark Carbon Brushes 


on every motor in your plant. Inventory time gives a good 


chance to clean up odds and ends of other kinds of brushes, 
and start the year right with a clean slate and a stock of 


‘‘No-Spark’’ brushes. 


Calebaugh Self-Lubricating Carbon Co. 
1503 Columbia Ave. Philadelphia, Pa. 
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“BROOKFIELD’’ Glass Insulators 


Awarded gold medal at Panama Pacific International Exposition— 
San Francisco, for low and medium voltage insulators. 


THE STANDARD FOR SO YEARS 
Write for latest bulletin 


THE BROOKFIELD GLASS COMPANY 
2 Rector Street, New York, N. Y. 


AE p eee 
CONDUITS 


Xduct'' Galvanized. 
Electroduct'' Enameled. 
‘‘Loomflex’’ Non-metallic. 
Genuine Circular Loom” Non- 
metallic. 


American Circular Loom Co. 
90 West St., N. Y. City 


we 
MULTI REFILLABLE FUSES 
will cut your fuse maintenance on motor circuits in 
two. They are doing so for others, why not for you? 
Accurate in rating, dependable under all conditions of 
service. Easily and quickly refilled. 


Write for samples, catalogue and discounts. 
Malti Refillable Fuse Co., 723 Fulton St., Chicago 


I VERY coil examined and 
Ie Hohe, labeled under the direction 
beiin e TEA of the underwriters laboratories. 
cee, | Ignition wire for autos. nee 
: Te e motor boats and aeroplanes. 4an% 


Send for booklet Jully describing n 
RUBBER COVERED WIRE American Steel & Wire Company & 
ROME WIRE CO. Chicago 8 eer ene Pittsburgh = 
| | Export Representative : U. S. Steel Products Co., New York aN 
; ROME NEW YORK San Francisco Lor Angel, U- S. Steel Product Seattle 
l rs 7 $ =m V 
Union Electric Mfg. Cu. PENN 
z ELECTRICAL ENGINEERS NEW cop 2 
Winding and Repairing of Elec- WIRES & CABLES 1 
trical Apparatus of all Kinds | HAZARD MEG. Co. 
| 115-17-19 W. Colfax Avenue WILKES-BARRE. PA. NEW YORK PiTTSBURGH chic 
i 0 rr ——.—. 
5 SOUTH BE ND, IND. HK Te oO 
bh a Birmingham Alabama 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPH 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 


' AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


Shadow Cord. Lamp Cord 
LOWELL INSULATED WIRE CO. 
Lowell, Mass. 

N.E.C.S. Wire Telephone Wire 


DETROIT 


i | ! INSULATED 
AE 


RUBBER COVERED 


UNDERGROUND CONDUIT Construction; Lighting of Piers; Electricity i 
U Mills ; Newspaper Advertising ; and the Regular Departments. 
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Core Type Transformers 
for Distribution 


have higher all-day efficiency because their iron 
losses are lower than those of the shell type. Since 
the form of construction 
allows the core type to 
be insulated more 
readily, it is more rugged, 
and easier to repair. 
That is why we chose. 
this type for 


PEERLESS 
TRANSFORMERS 


Form-wound, vacuum- 
dried, impregnated coils 
—silicon—steel cores— 
these are some of the 
features that you should 
demand. You don’t have to insist—you can be 
sure you will get them and every other refinement 
that transformer specialists can give ween you specify 


“PEERLESS” 


‘ The Enterprise Electric Company 


Warren, Ohio 


“Transformers of all kinds for all purposes 


ELECTRICAL AGE 


An Invaluable 
Library for Managers 
and Salesmen 


Twenty-five successful sales nen from different sec- 
tions of the country have written stories of their 
selling experiences for you to read. 


These stories have appeared in “How-I-D.d-It” 
which is free to you and to every member of your 
selling force. 


Didh 


S 
tol "| by Sais of lane ee u 


Sales 


~ 


They are stories of master selling strokes—not theoretical articles 


—but the personal experiences of real live salesmen. 


If you have not received all five numbers already published — 
September, October, November, December and January—send 


today for the back numbers to complete your set. 


We'll be glad to send any or all of the back numbers until our 


‘supply is exhausted. 


Be ‘sure and get your name on the “How-I-Did-It” list. It 
costs you nothing and will give you invaluable selliag ideas each 


month. 
Guaranteed by the Name 


Westinghouse Lamp Company 


Atlanta C'eveland Los Angeles P 

1 N — Milwaukee hg peel 

3 paa. 3 Oricans Sait Lake City 

Chica e ew York ; an Francisco 
ago 8 Detroit . Phila te phia Sea'tle 

Cinciana Kansas City Pittsburgh 


h i Syracuse 
1 Westi ghouse Lamp Co-poration 
port Sale. Dept., 165 Bread . A 
For Canada — Canadian Westinghouse Co e Ont. 


— OS — 


mp S 
Dale nen 


January 
1917 
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The Puzzle Picture and 
the Answer 
By ver M. Kirlim 
> 
Ho to Wire a House 
a Day 
By B. A. Drunk 
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Giving the County Fair ; 
a White Way 
By F. W Foz 
+ 

Good Lighting and Glare 
the Difference 

By C, A Bergen 

* 

The Club as a Big Stick 

ſor Business 
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It 
Shoots 
“Pep Into 
Your lamp 
Business. 


T'S rough and ready' entirely lacking in highbrow homilies. 
That's the very reason distributors of National Mazda lamps have 
for four years and over found the Stimulator an invaluable aid in the 
building up of their lamp business. !n the first issue of this monthly pub- 
lication it was announced that the Stimulator would be, A clearing 


A dollar a year Shans of lamp sales experiences, data and methods: a disseminator of 
ationa : sas 1 

. ideas of salesmen, by salesmen, for salesmen.” This definition is 
disteibukoes. as true todav as then. If you are 


one of the 20,000 readers of the 
National Mazda Stimulator you 
can doubtless point to times 
when it has contributed to your 
lamp merchandising success. 
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About Your Condenser 
= Cooling Pond? 


HYATT ROLLER BEARING CO. 


October 26th, 1916. 


You See It from Pennsyloania Trains Approaching 


New York Spray Engineering Company, 


#52 Bro adway, 
New York City. 


Gentlemen: - 


Can You Say This About YOUR Condenser T 
Cooling Pond? . Att. Mr. Be C, Donham. 
EA 
FOR the Hyatt Roller Bearing Com- © We wish to state that our Spray 
ee Nie ep E ) 2 ba Pond which has the Spray Engineering 
pany, a Spraco Cooling Pond takes | nozzles in place, has ziven us satisfac- 
care of the exhaust from one 500 kw. and fom tion for the past two years and we are very 
» 150 l bas mmc ke wa Well pleased with it. We believe that 
one 1500 kw. turbo-generator, and from i where the ground is available that the 
two reciprocating its. The load is nearly Ses 4 spray pond has many advantages, especially 
ciprocalting unit | he | - 2 Bere a cooling surface of, this design is 
constant through the working day at about . Lae required in connection with condensing equip 
~— be 9 . nee 4 Ce 
1750 kw. Make-up’’ water is pumped 2 * 
from wells whose impurities form scale in Èr Yours very truly, 
the surface condensers. Ilence the small | es q A 
quantity of water used bv the Spraco 14 Ses LCM lev 
pond is an inportant advantage of the Py (C8 /SR. WORKS ENGINEER. 
apparatus. DIO, Ee og hea 1 a Beet 
* eee 2 sar 


Wherever condensing water must be 
economized —in any climate - for any conditions of load-variation, a  Spraco’’ pond is the 


best solution of the cooling problem. The wide experience of our engineers is at yourservicce. 


Before increasing loads make your problem acute. Let us investigote 


we will show you the way that best meets your needs. 


SPRAY ENGINEERING CO., 93 Federal St., Boston 


B. C. Dorham & Ca, New York Cv: N. F 1 ee adelphia: H. A. Napelye, Pittsburgh; Charles VI. 
Howe, Chica. o; | S$ -Corliran, Ch rlotte: kan F. S Arlanta: Glenn S. Groves, Cleveland: H. E. Phomp- 
son, Cincinnati; I. C. DeHaven, Indianapolis; e McDevitt Ma hinery Co., St Louis; Power Eq ipment 
Co., Toledo: Merkle-Hines Machinery Co, Kansas City; McClary-Jemison Machinery Co., Birmingham; 
Charles C. Moo e & Co, San Francis o, Les Angeles, Seattle, Salt I ahe i ity, Ticson; A. M. Lockett & CO., 
New Orleans; Smith & Whitney, Dallas; Wm H. Hale & Co, Minneapolis; Rudel-Belnap Machinery Co., 
Mont: eal and Toronto: Stearns-NOgers Mig Co., Denver: Tennant Love grov e Co., Houston; Adams & Co., Havana. 
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Switchboards — 


To every purchaser of switchboards, present or pros- 
pective, this Bulletin carries a direct message. 


How G-E Standard Unit Panels may be selected by 
the purchaser to suit his individual needs—how those 
panels are built up into a complete switchboard of the 
standard G-E quality—how all the time and cost of design 
are eliminated—but the Bulletin itself is required to tell the 


whole story. If you haven't yet received it, write for your 
copy now. Bulletin number 47001. 


General Electric Company 


Atlanta, Ga. Columbus, Ohio 


ö i ° New Haven, Coon. St. Louis, Mo. 
Baltimore, Md. “Dallas, Tex. General Offices: Schenectady, N.Y. N Sait Lake City ut 
Birmingham. Ala. Dayton, Ohio New York, N.. V. an ran ; 
Boston, Mass. Denver, Colo. ADDRESS NEARFST CITY Niagara Falls. N. Schenectady, N- 1 
Buffalo, N. Y. *Netroit, Mich. eet ee ee ee ee V *Okiahoma City, Okla. Seattle, Was n 
Butte. Mont. en Moines, Iowa Omaha. Neb. Spokane, Wasb. 
Charleston, W. Va. Duluth, Minn. *Houcten. Tex. Los Angeles, Cal Philadelphia, Pa. Springfield. ae 
Charlotte, N. C. Elmira, N. Y. Iedinnanalis, Ind. Louisville, Ky. Pittsburgh. Pa. Syracuse. N. Y. 
Chattanooga, Tenn. El Pas-, Tex. Jacksonville, Fla. Memphis. Tenn. Portland. Ore. Toledo. Obio D. € 
Chicago. III. Erie. Pn. Jopuu, Mo. Milwaukee, Wis. Providence, R. I. Washington, 355 
Cineinnati, Ohio Fort Wayne, Ind. Kansns City, Mo. Minneapolis, Miun. Richmond, Va. Youngstown, 
Cleveland, Ohio Hartford, Conn. Knoxville, Tenn. Nushville, Tenn. Rochesaer, N. Y. 


Southwest General Electric Company tGeneral Electric Company of Michigan 
For CANADIAN BUSINESS refer to Canadian Genera! Electric Company, Ltd , Toronto, Ont. 
GENERAL FOREIGN SALES OFFICES, Sshonectady, N V.: 30 Church St., New York City; 83 Cannon St., London, E. C., England. 
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a Solid 


Grip on the 
Sewing Machine 


A 4 Motor Trade 


A rich market waiting—big sales possibili- 
_ties—a motor that will sell and satisfy. Same 
price as other motors, but gives you a bigger profit. 


duronk 


MACHINE MOTOR 


and examine it thoroughly. None like it. Attaches quickly stays 
rigidly in place can't crawl away from hand wheel of the 
machine. Connects to any socket—six distinct foot-controlled 
speeds. Universal motor, operating on direct or alternating cur- 
rent. Fits any machine—motor drops with head. 


30 Days Free Trial 
We are selling the DUMORE on absolute merit. Send for 


dne on approval. Bring it to the attention of your 
\ customers and if you're not satisfied with your 

aN sales in 30 days ship the motor back at our 
expense. 


WISCONSIN ELECTRIC 


\ 


COMPANY 
Ta | i 2600 Dumore Bldg. 
foo RACINE, 
WIS. 
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Made to save time and 
money for the actual 
consumer tne man on 
the job the contractor. 


The single wall and the 


“roller-bearing” wire- way 
do the trick. 


That's why so many ask 


DURADUCT 


—2/8 in. fishes No. 10 wire. 


LAT MEAG SOLS HL ILL 
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In Your Fan Campaign 


the big thing is the line you carry, Its the fan that 
finally makes or loses the sale, and its service to 
your customer is what brings him back for another 


one and another, or sends it back for repairs. 
When you stock up with 


MENOMINEE FANS 


with two leaders like these: 


No. 150—8-inch; 4-blade; 110 volt universal motor; black 
enamel finish, including blades and guard: base and 
motor housing a unit. This fan was very popular last 
year on account of its low cost and its serviceability. 
This season’s demand for a moderate-priced oscillating 


fan is met by our 


No. 155—8-inch, 4-blade oscillating fan for desk or wall 
mounting; 110 volt universal motor ; black enamel 
finish used on all our fans. Our standard of work- 
manship has not been lowered a bit to make the 


low selling price of either of these models. 


then you can go ahead with your plans for the biggest 


season ever and know that Menominee quality will back 


them up. 


Other fans we make are the only desk fan that won’t blow your 
Papers off, and an eight inch vertical fan which screws into any 
lamp socket. Standard lines too; 8, 12 and 16 inch fans, oscil- 
lating or not; desk and bracket mounting; alternating or 
direct current. Catalogs, prices and liberal discounts on request. 


no NUTTER E WELT AEE AR 


Place your order now and end price worries for the season. 


Menominee Electric Mfg. Co. 


MENOMINEE MICHIGAN 


Ni 


I 
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QW 


is the time 


N O W to think of FANS 


—well before the 1917 season opens get 
your stock ready for the biggest sales 
you’ve ever known. When you place 
your order for 


PEERLESS FANS 


you tie up” to a line whose success rests on the solid ground of proven 


merit. Weare experts in fans—every detail from quality of armature 
steel to dates of deliveries is watched by men who have our customers’ 
interests in mind. And because WE specialize in making fans, you can 


specialize in selling them, with no worries as to eleventh-hour slips when 
the season is at its height. 


Here's the line-up: 


9-inch drawn steel frame fan: desk and oscillating types; universal 
motor. 


9-inch cast-iron frame fan: oscillating and non-oscillating; universal motor. 


12 and 16-inch fans, cast-iron frames; shunt motors for direct current, 


t; oscillating and non-oscillating. 
Ceiling fans in several sizes, for alternating and direct current. All 
portable fans are finished in black enamel, including guards, and are pro- 
vided with attachment plugs and 10-ft. cords, 


induction motors for alternating curren 


Our catalogue tells you all about them; let us send it with prices and dis 


counts which will make “Peerless” fans even more attractive to you, 


Get the jump on the other fellows—write today. 


The Peerless Electric Company 
Warren, Ohio 


AAAA nem: 


AMARA 


ä —.——— 
— —— 


FEBRUARY, 1917 


ELECTRICAL AGE 


The ten years of persistent advertising 
on Robbins & Myers Fans in the leading 
National Weeklies, has made Robbins & 
Myers Quality known to every prospective 
fan user. 


Everyone knows that the fan with the 
flag on the guard, is one that can always 
be depended upon to give absolutely relia- 
ble, efficient service. Every fan prospect 
knows that the flag on the guard is the best 
guarantee of fan service he can get—a 
guarantee which is not hedged about with 
restrictions—one which simply and clearly 
says: ‘‘The Fan must give satisfaction 
or the manufacturer will. 


This knowledge the public has of Rob- 
bins & Myers Quality and the policy back 
of the Robbins & Myers Product together 
with the liberal, straightforward dealer 


Thats the Fan I Want 


policy of The Robbins & Myers Company, 
insure the dealer a good profit on his 
Robbins & Myers Fans. | 


The fans move without special sales 
effort on his part and save selling expense. 
And once sold they stay sold. There are 
no profit-eating come-backs, no heavy 
service expenses. 


In addition to the National advertis- 
ing, The Robbins & Myers Company sup- 
p'ies the dealer a liberal line of window 
displays, circulars, booklets, lantern slides 
and ad cuts. And it is all prepared espe- 
cially for the dealer in his own name, the 
kind he can use to advertise his business 
alone. 

The R & M line is made in the new 
drawn-steel constructions in all sizes and 
ty pes. 


Catalogues, price lists and information on the complete 
line of selling helps for dealers will be furnished on request 


Boston 
Chicago 


New York 


Cincinnati 


The Robbins & Myers Co., Springfield, Ohio 


Philadelphia 


Robbins &Myers lan 


Buffalo Cleveland Ae 


San Francisco m 


St. Louis 
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\ ADJUSTABLE OSCILLATORS s 


| 


ADJUSTABLE while operating by 

the turn of a knurled head screw- 
is only one of the features that makes 
this line ready sellers. 


A wide base, a black finish guard; 
and a new kind of rubber feet are a 
few of the other improvements. 


Be sure to get details of our fan 


selling campaign before signing your 
1917 contracts. 


* * ~ 
2 — — 
+ — 


1 oO SAVE TIME anp FREIGHT 


INCORPORATED 
New York Atlanta Chicago Kansas Cin dan Francisco 
Buffalo Richmond Milwaukee St. Louis Oakland 
Newark Savannah Indianapolis Dallas s Angeles 
Philadelphia Neu Orleans Detroit Houston Seattle 
Boston Birmingham Cleveland Oklahoma City Portland 
Pittsburgh Cincinnati Minneapolis St. Paul Omaha Denver Salt Lake City 


EQUIPMENT FOR EVERY E 
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DOSSERT CONNECTORS w» TERMINALS 


4 | = Theyre What I Want” 


says the expert wireman or cable splicer. Cut out those flossy 1 
soldering tools. 85 
| “I can do more work in less time with Dossert Connectors es 
i and a wrench than two men can do with those fancy things 27 
wey youre trying to hand me.” T As 
Ke The good workman knows that he can do better, quicker AA 
Mh: work with Dosserts. And it’s money in your pocket to see that * 
ay all your wiremen use them. Nee 
8 ° ' i : AN 
DIS Using Dosserts throughout power houses, substations, mines, ne 
ay mills tactories, and for car wiring systems, junction boxes and 15 
775 sectionalizing cases of signal control circuits is a heap cheaper N 
E than paying extra labor. a 
SA | N 
55 One Man — One Tool One Minute a 
RN 


g£: 
a g 
AN 
BRYN. ~ 
2222222 
SNV 
8 8 


That's what Dossert efficiency means. Our catalog is yours 
when you want it. ä 


DOSSERT & COMPANY 


H. B. LOGAN, President 242 West 41st Street, New York 
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FOR ALL FLASHLIGHTS 


Bullseye No. 2 
RECUPERATION 


Novo Batteries recover an unusually large percent- 
age of consumed energy; they will help you regain 


mary customers who became dissatisfied with batteries 


that corrode or lose energy 


Novo Batteries are Guaranteed 


Not to Corrode or Leak. * N 
It will pay you to handle NOVO. Write now for 
Our Catalogue and Discount Sheet 


‘NOVO MANUFACTURING CO 
424-438 West 33” Street 


NEW YORK: 
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Electrical Conduit is Usually Only Pipe Finished in a Special Way. 

BUCKEYE Conduit is pipe made as well as finished specially for that 
purpose. . , 

Outside of our output, very little pipe is made especially for use as con- 
duit. The conduit maker usually buys his supply from general 

stocks. 


That is why we emphasize the fact that BUCKEYE Conduit is made 
by us from the ore. 8 

The steel is made right. The pipe is made right. The finishing is 
done with all the skill and care known to modern practice. 

The best finish on poor pipe will not make good conduit. 

Why not use that which you know is good all through ? 


The Western Conduit Company 
(Subsidiary to The Youugstown Sheet & Tube Co.) 


Youngstown, Ohio 


Started Right-Kept Right 


Hygrade Tungsten Lamps start right 
—in our laboratory, where our scientists 


are constantly studying to make better lamps. 
Here new ideas in lamp manufacture are tried out and proved 
before a single lamp is offered for sale. 


fits e Aree We experimented four years before 
C Hygrade Tungsten Lamps were put on the 
LANE P ARO market. Now we know they are right—and we keep 


them right—and how they have sold! Since the drive began two 


years ago we haven't once caught up and our production has 
increased 200 per cent. 


No wonder one of our enthusiastic 


dealers wrote: “I certainly had rather sell 
Hygrade Lamps than compete with them.” 


HYGRADE LAMP CO 


GENERAL OFFICE 
AND FACTORY SALEM Mass 
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SHERARDUCT 


Sherardized Rigid Steel Conduit 


has been used in many notable Central Sta- 
tion installations. One, the San Diego plant, 
is shown here. Note the interior view—the 
many bends. Sherardizing not only protects 

8 . 5 both exterior and interior surfaces against 
H. M. Byllesby Co., Engineers corrosion and mechanical injury, but anneals 

and makes SHERARDUCT easier to cut, 

thread and bend than any other conduit. Both surfaces are enameled, too—an ex- 
clusive feature. Write for samples of SHERARDUCT and complete information. 


National Metal Molding @ 


Manufacturers of 


Electrical Conduits & Fittings 
1108 Fulton Building, SIT TSBURGH PA, 


Boston, New York, Chicago, Atlanta, Denver, Los Angeles, 
Portland, Seattle, Buffalo, Detroit, San Francisco 


NEGI o SHE RA Dodi Les oe 


1 epee err 


Dr rr 


; DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 
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MOTORS FOR EVERY SERVICE REQUIREMENT 


In practically every industry where power is used Allis- 
Chalmers motors are to-day in successful operation. These 
motors have been applied to almost every well-known make 
of machine. 


Our experience as a pioneer in the application of motors 
for individual drive and that gained during a quarter of a 
century devoted to the design, building and commercial 
application of motors of all kinds will be of inestimable 
assistance in the selection of motors adapted to your par- 
ticular service requirements. 


ALLIS-CHALMERS MANUFACTURING COMPANY 
MILWAUKEE - - - -  -  - ~~ WISCONSIN 


looking for 
something new 
and attractive to 
interest Customers, 
will find the SIXIN-0NE 
Fuse Plug a great 
help. Central Stations 
and isolated plants are 
fast adopting this eco- 
nomical Fuse Plug. This 
means that all classes of fuse 


> plug users will soon come to 
you to buy this new device. 


A Wonderful Fuse Plug 


It is wonderful because of its great mechanical excellency. But 
the economies, safety and convenience it brings to the user are much 
more remarkable. 


Send for a sample—examine and test it in every way. If you area 
dealer, give us a chance to co-operate with you in an advertising way. 
Let us send you circulars, display cards, electros, etc. 


Atlas Selling Agency, Inc. 
450 Fourth Avenue 
New York 


Ge Wah F Wow Dealers, 


r 
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‘Whenever placed on actual test the STAR FAN shines above the rest 


Star Fans are made of drawn steel and highest quality of elec- 
trical materials These fans are made in two most efficient sizes, 
12 and 16 inch direct current all voltages oscillating and station- 
ary types. Note particularly the ball and socket joint which 
allows these fans to be used as either a desk or bracket fan by merely tur- ing tue Kl. Ul cle. The mechanical 
features of these fans, make them absolutely fool proof. This applies particularly to the oscillatingtype. 


Ao A 

i ED 
| 
i 


The above motors range from 1-32 to 1 H. P. all voltages. direct current. They are the most compact and rugged small motors on the market. 
ALL OUR PRODUCTS ARE GUARANTEED 


STAR FAN and MOTOR WORKS, 245-247 N. J. R. R. Ave, Newark, N. J, 
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Stop the Waste of Lamp Renewals 


on your series circuits by preventing voltage surges that are so destructive to nitrogen-filled lamps. 


KUHLMAN 


Series- Multiple Transformers will hold the current constant 
with 25 per cent of lamps out. Then you need not bring 
dangerous high-voltage wires up through poles to lamps 
or down to bracket—supported or center—suspension l 
lamps. There is no danger to the public or your workmen 
with a2 Kuhlman'' between them and the series line. 
Your system is safer, too, from interruptions due to 
grounds. 


A twenty-year reputation as manufacturers of high- 
grade transformers of all kinds stands back of Kuhlman 
products—when our guarantee says unconditionally.“ 
you know we mean it 


Fig. 14—OVERHEAD TYPE 


Let us know your spring requirements now. 


Kuhlman Electric Co. 


Fig. 13—UNDERGROUND TYPE Bay City Michigan 
Buffalo, N. Y. Toledo, Ohio Minneapolis, Minn. Charlotte, N. C. 
280 Carolina Street 27-32 St. Clair Street 21 N. Sixth Street 17-19 E. Sixth St. 
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ike Poles 


Are made of Washington Fir, which is 
better than ash or hickory. Out of the 
dozen different kinds and grades of 
this Fir, we use the soft, old growth 
yellow quality, free from defects, abso- 
lutely straight grained and running 
from 14 to 18 annular rings to the inch. 
This makes a lighter and stronger pole 
than any other wood. It will not easily 
splinter off in the user's hands. The 
pikes are of crucible steel riveted in. 


Oshkosh Mfg. Co. 
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INSULATED 


The STANDARD r ` 
RUBBER INSULATION 


HE leading electrical engineers 
all over the world know that 
OKONITE Insulated Wires and Cables 
never disappoint. Their knowledge 
can be made your gain. 
When you get the habit of using 
OKONITE Insulated Wires and Cables, 
you have met success more than half 
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SIMPLEX 
WIRES AND CABLES 


RUBBER 
CAMBRIC 
PAPER 


SIMPLEX WIRE X CABLE & 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCISCO 


Are You Interested 


in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 
will be pleased to furnish further in- 
formation. 


Galena-Signal Oil Co., 


Franklin, Penn. 
Electric Railway Department. 
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You who work with circuits requiring resist- 
ances know the satisfaction and service ob- 
tainable from 


The Right Resistance 


Here are some sizes of the Ward Leonard 
Enameled Resistance Unit—the standard unit. 

We are specialists in this branch of elec- 
trical work. 


Vitreous Enamel 


which assures that the resist- 
ance wire will not be affected 
by chemical, electrical or me- 
chanical depreciation. 


Aal 


Í 
ao 7 10 20 45 30 35 
aximum 
Ohms $00 1000 2000 3000 5000 7009 000 


Ward Leonard Electric Co. Mt. Vernon, N. v. 


Where can I buy porcelain insulating beads? 
Who will make up special flash light cells for me? 


What is a satisfactory paint for battery rooms ? 


These are some of the questions our readers ask. 
Sometimes the information is hard to get—some- 
times a telephone call will do the trick. In any 
case, we're glad to serve you. Whenever you want 
to know who makes a trademarked article—where to 
get an unusual raw material—how to get a special 


job done, — 


Write the Ad Editor 


ELECTRICAL AGE 


| Woolworth Building New York City 
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You Eliminate Needless Risk 


when you instal SCANDA:D Rubber Insulated 
Wires and Coles in that building of yours 
Ask our nearest «fice for prices ef SI ANDAFD 
Wire before buy ing. 
Standard Underground Cable Co. 
Pittsburgh. Pa. us 3 
r hiladciplia 


‘San Fend ido 
and other principal cities. 


New York 


St. Louis 
Boston 


t hice o 
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The above motore range from 1-2 to 

1 H. P. all voltages, stirect current, 

The are the moat compact and rugged 
smali motors on the ma: ket. 


ALL PRODUCTS ARE GUARANTEED. 


STAR FAN and MOTOR WORKS 
245-247 N. J. R. R. Ave. Newark, N. J 
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a catalog of cabinets for 
Trumbull and Crouse 
Hinds Panels 


Send for a crpy 


COLUMBIA METAL BOX CO. 
Manufacturers 


226-228 E. 144th St. New Yoik, N. Y. 


AGE 


2 112 


Send for Catalog of 
Water Power Information 


This book contains information con- 
cerning various methods of measuring 
streams; also gives tables of power, 
speed and quantity of water used by 
the turbines under different heads. 
Efficiency tests are shown and a great 
deal of other useful data given, as well 
as a large number of interesting illus- 
trations. N 2 

If you are contemplating the devel- 
opment of water power it is to your 
interest to write us. 


Samson Turbines 


The quicker the speed of a 
generator the lower its cost. If 
you expect to direct connect 
Renera'or to turbine shaft we 
can save you money on your 
installation. 

O ir competent hydraulic en- 
eineers will give you any infor- 
nation that you may need about 
che installation of turbines. 

Write us today 


James Leffel & Co. 


102 Lagonda St. Sprins field, Ohio 


280-000 V 


Form 3 


| 3-00 A 


Save Time and Money 


| in your plant by protecting your circuits with 


2 


Renewable Fuses 


l 

| They may be refilled over and over again. All 
| thev require is a new fuse element which can he 
| quickly broken off from a Daum Fuse Strip and 
inserted in the fuse. 


Write today for Bulletin J. 


: 
| A. F. Daum Co., Pittsburgh, Pa. 


Cole Maausactureres 


Willis C. Squire & Co., Western Union Building 
Chicago, III. 


| Representatives: 
| Geo. H. Trask, 76 Sacramento St.. San Francisco, Cal. 
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picensed. under General Electri¢ Co: Paten SJ 


150-watt Nitros 


are exclusively manufactured by 
ourselves. 


Very convenient sizes which are 
more adaptable to certain installa- 
tions than LOO or 2O00 watt gas- 
filled lamps. 


S 


2) LUX MFG.CO-HO 


ThisWireReel 
and Meter 


“will save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 


Reprints of Diagrams 
Published in 
ELECTR.CAL AGE 


may be had, printed on bond paper, at ten 
cents each —lower prices for quantity 


orders. Address 


for wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 

Minneapolis Electric 
& Construction Co. 


Minneapolis, Minn. 


Technical Journal Company 
Woolworth Building New York City 


(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock---quick shipment 
20 Different yards 


MOTORS 


Guarantee Service, Efficiency, 
Economy and Safety 


Are you taking advantage of these most im- 
pertart: factors n your factory, home, or 
sales req ir ments? If no, lat us explain 
to yeu why you should., Peerless Peoducts 
are well designed, beth mechanically and 

elec rically, which mea s wong life, low op- 
erating expense, and smouth running con- 
di ions. 


Cross Arms 
Long Leaf Pine ! 
Unpainted --- Painted -- Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 
From Producers to Consumers 


This enables us to guarantee 
PeerlessMotors unconditionally 


1-4 to 35 H. P. 


Write for Catalogue 


The Peerless Electric Company 
WARREN, OHIO 


Write for Prices | 
| 


The Southern Exchange Co. 


$7-99-101 Warren Street New York City 


Westinghouse 


Types CC and CD 
| 
| 


Carbon Circuit-Breakers 


Give Positive and 
Reliable Protection 
to Your Apparatus 


D circuit is broken by the auxiliary carbon con- 
tacts, thus protecting the main copper contacts 
from the burning action of the electric arc. 
he current Carrying main contacts are cf laminated 


copper, giving uniform high pressure over the entire Type CC | 
contact surface. Sing'e-Pole, With 


B h b 1. ; Undervo' tage 
Type CD th carbon auxiliary and main copper contacts have ReleaseAttachment 


Single-Pole, = an effizient wiping or self-cleaning action. 
Oth Ocrinn, ' Types CC and CD Breakers are primarily intended for separate 
Tripping Coil, 50 Mounting, and for use on motor-staiters and control panels. 
Amp. 600 Volts. The following automatic tripoing devices are provided; singly or 
in combination: Overload, Underload, Overvoltage, Undervoltage 
and Shunts. 
Capacities: Type CC, 400 to 800 ampheres up to 750 volts. 
Type CD, 5 to 300 ampheres up to 600 volts. 
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Type CD, Two-Pole, Rear-Con- 
nected WithO e Overload Trip- 
ping Coil, 100 Amp., 300 Volt 


Type CC, Two-Pole, Rear Con- 
ne, ted Without Barrier 


Catalogue sections DS238 and 239 give full particulars 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. | 


Atlanta. Ga. Charleston, W, Va. *Dallas, Texas in, aa l ew Orl ' ‘St. Louis, Mo. 
Baltimore, Md. Charlotte, N. C. Dayton, O. Kansas Oe Mó . New your N. F. N SaltLakeCity.Utab 
Birmingham, Ala. Chatten, og. Tenn. Denver Colo. Louisville, Ky. Omaha, Neb. San . 
Bluefiel!. W. Va. Chicago, III. Detroit, Mich. Los Angeles Cal. Philadelphia, Pa. Seattle, NK. Y 
Boston, Mass. Cincinnati, O. Duluth, Minn. Memphis. Tenn. ` Pittsburgh, Pa. 9 8 5 
e Salen o» — Milwauten Wis pre, Bitten DO 
y 2 wan bs um u 0 R 0 0 e > 
W. E. & M. Co.. of Texas e, ; . Indianapohs, Ind. . Minneapolis, Minn. _Rochest r... oo Wike- Ps. 
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The Man With That Light Job 


O, the banker, and the doctor, and the man who runs the store, 
Can always say they own the plant, but cannot say much more, 
For the man who keeps it going, keeps it stepping up to pace, 

Is a quiet sort of fellow with a handsome, dirty face. 


He can hustle out the cinders, build a fire and blow the flues, 
Pack a pump, or rig a steam-jet if the pump to balk may choose, 
See to trouble in the heater, then considerately pass 

To that half a gauge of water in the blow-to-glory glass. 


He can set his brushes truly with a hopeful air and mild, 

Just to find the exciter is designed to drive him wild, 

He can fix it, turn her over, and without a thought of crime, 
Whistle something quick and chipper as he starts ’em up on time. 


He can run a high-speed engine—though of this he doesn’t speak— 
On a last month’s specious promise of a part to come next week; 
He can look into his coal house with a stiff and proper back 

When he’s requisitioned mine-run and he finds they’ve ordered slack. 


ITL 


If you want inventive genius, if you need a man to make 

Two and two make five or seven with some over for the break, 

Go some day to Little Center, and inquire for old Bill Spark 

And they'll say,“ F he ain't asleep yet, he's gone out t’ fix that arc.” 
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Yes, the doctor, and the merchant, and the banker, they are wise, 
For in youth they read the riddle and they learned to specialize; 

But the man who runs the light-plant, summer, winter, spring and fall, 
Doesn't seem to know much better, so he has to know it all. 
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Electric Fans for 1517 


In looking over the manufacturers’ offerings of fans 
for the coming season, we are chicfly impressed by the 
efforts made to popularize the electric fan by putting 
out models which in style will appeal to the public 
taste and whose price will not make too deep an in- 
road into the pocketbook. Time was when the fan 
was considered necessary for places of business only. 
Those were the days of the twelve and sixteen inch 
fans, whose bulk and noise must be tolerated for the 
ventilation which alone made a crowded room toler— 
able. Occasionally some determined spirit, insistent 
upon coolness, brought such a fan home ard tried to 
persuade “the folks” that it was a desirable addition to 
the dainty furnishings of a bedroom or the dignity of 
a drawing room. But its appearance was all against 
it, and when the next spring came, the housewife de- 
layed as long as possible the task of dragging the 25- 
lb. monster from its lair. 

With the coming of the movement for developing 
the day load, electrical men at once saw how electric 
fans could be made most valuable. Coming in the 
midst of summer, when lighting loads are at their low- 
est, the fan “peak” will do much to fill up the custom- 
ary sag in the station locd curve. The load is a long- 
time one, too; a fan will usually be started as soon as 
the day begins to warm up and will run until late in 
the evening. There was little to get out of order. too; 
which meant that a fan once on the lines could be re- 
lied to produce its share of revenue with only a season- 
al oiling. 

The first need, of course, was for lighter and less 
expensive fans for the home. An inspection of the 
illustrations and descriptions on another page will 
show how much has been done in the way of design 
to meet the public’s eye for the artistic. In many 
cases the lighter and more graceful lines of drawn steel 
bases and motor housings have replaced the old clum- 
sy cast iron frames. Where cast iron has been re— 
tained it has been so re-designed as to give smoother 
curves, and the finish has in some cases been changed 
to resemble that of its new rival. There has been a 
tendency away from the conventional round base, sub- 
stituting a square base with graceful curves up to the 
knuckle joint. In two cases, “special” finishes have 
been standardized, one of them brush brass, the other 
frost bronze. Many fans can be obtained in nickel— 
plate throughout and some in white-and- nickel. Con- 
sidering the whole question of general appearance, we 
are glad to sce that most manufacturers recognize the 
fact that an electric fan “means business,” and hence 
they do not try to make it look “pretty” with decora- 


tions. A desk or wall fan should be as inconspicuous 
as possible and that is achieved by simple graccful 
lines and the entire absence of attempts at decoration. 
A step in this direction is the use of black enamel fin- 
ish for the blades and guards of many of the popular- 
priced models. While this change from brass has been 
dictated in part by the increase of metal prices, yet it 
is desirable in itself, because there 1s no contrast in 
color between body and trim to draw attention to the 
fan, and because fly-specks show up less and the finish 
itself lasts much longer. It is to be expected that the 
all-black fan will remain permanently in favor, and 
with the other “solid” finish fans will eventually dis- 
place the black-and-brass finish so long the standard. 


Commercially, the prospects for a big fan season 
are bright. Last year’s stocks were well cleaned out 
by the hot weather of August, and manufacturers are 
preparing for big demands. Dealers have been 
pretty well “sold” on the electric fan as a revenue 
producer, and they are more and more taking advan- 
tage of the sales-helps and national advertising pro- 
vided by the manufacturers. Only one obstacle re- 
mains in an otherwise clear field—-the question of price 
and delivery. 

We call price and delivery a single obstacle because 
they are due to a common cause—uncertainty of raw 
materials. Manufacturers can of course guarantee 
both prices and deliveries on orders now in hand, since 
they can buy now. On this account many are urging 
their customers to place orders at once for their esti— 
mated requirements for the entire season. This is 
sound business policy, and we commend our dealer 
friends to its adoption. A manufacturer who knows 
definitely what he will have to produce is in better posi- 
tion to give real service than one who has to guess 
what his trade will call for “by express at once.” We 
do not feel that any drop in prices is to be expected; 
on the contrary further increases are not unlikely. 


Regarding the actual prices we can speak only in 
most general terms. Following our policy of giving 
the most definite information possible, we have asked 
manufacturers for retail prices. In nearly every case 
this information was withheld from publication, the 
sentiment being that dealers should enquire direct. 
Hence we can only say that these prices represent an 
advance of perhaps 20 per cent. on the average. In 
the popular models the increase has been less than in 
the standard types since it is felt that a low price is 
more essential to the sale of the former. However, a5 
a writer in one of our contemporaries points out, the 
public pretty well forgets from year to year the price 
of such an article as a fan, and hence he considers the 
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price on its own merits rather than as a 20 per cent. 
increase over what he has been accustomed to pay. 
Comparing the comfort and convenience of a fan with 
the price of say $10.00, the margin of desirability is 
practically as large as at $8.50, and hence the sale 
should be no harder to make. Elsewhere in this issue 
Mr. Linn shows that the concern that is building on 
solid business foundations gives first consideration to 
serving the customer as he wants to be served. Ameri- 
cans are always willing to pay a fair price for that—a 
price which leaves the merchandiser a handsome profit 
in dollars and in gocd will. If on the other hand a 
dealer tries to keep the price down as low as possible, 
he will cut into his initial profit and more than likely 
lose his customer in the long run. ö 
: ~ b „* 


Paper and Pencil as Electricians’ Tools 

It has been gratifying to find from letters received 
during the last few wecks, the interest taken by our 
readers in such articles as Mr. Schutter’s on armature 


winding. A number of inquiries have been made as 


to where more diagrams of windings might be had 
and also as to text-books on the subject. This infor- 
mation we have been glad to give, but always with a 
word of suggestion which we feel might well be given 
to all our readers. 

It is evident that the number of practical armature 
windings is almost infinite, and that each one must ex- 
actly fit the machine for which it is to be used. If 
any modification in a diagram is needed to fit it for 
another machine, it is nearly always necessary to re- 
design the winding. Hence a collection of diagrams is 
of little use after the fundamental principles are illus- 
trated, and of no use whatever unless these principles 
are thoroughly grasped. For all the purposes of the 
winder or repairer of standard machines, Mr. Schut- 
ter's two series of articles give sufficient information. 

When it comes to applying these principles, there is 
but one way to go about the job. Take a ped of paper 
and a pencil, set down all the data you can gather by a 
preliminary inspection, then find out from the formulas 
what additional data must be obtained. Somctimes this 
can be gotten by actual measurement, sometimes it 
can be estimated with all necessary accuracy. Here 
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experience is valuable in knowing just what is neces- 
sary accuracy, and in making deductions from what- 
ever evidence is available. Everything should go down 
on the pad, leaving nothing to memory. 


With all the formulas and data at hard, it is sur- 
prising how easy the most complex problem becomes. 
This is, of course, a truism to the technical graduate, 
whose training has been in the theoretical handling 
of problems. The practical man, however, has been 
accustomed to solve problems in his head, or if too 
many items were involved, to “pass it up” as too much 
for him. Nowadays, no man can afford to work with 
his hands alone—he has to use his head too. The aver- 
age man is perfectly compctent to do far better work if 
he would only use the right tools—the simple, always- 
available pad and pencil. 

+ + 7 
Across the Continent 

One of our good friends on the Pacific Coast writes 

as follows: 
nee I think it might be of some value if you 
would call attention through the columns of Elec- 
trical Age to the distance between New York and 

San Francisco and the time it takes to get reports 

from the Pacific Coast to any point in the East. 

I have for a number of years past been more or 

less active on committees of * and it has 

been my experience right along that I get letters 
here advising me of meetings in New York only 

a day or two in advance of the meeting. I appre- 

ciate that the bulk of the activity in the Central 

Station field is in the Eastern half of the United 

States, but we out here on the Western Coast 

sometimes feel that we are in the game pretty 

strong ourselves.” 


*Deleted Fy Censor. 

We quite agree that the western crowd are in the 
game pretty strong. For wide-spread high-tension 
networks, low power and cooking rates, aggressive 
new business departments, and all the other marks of 
far-sighted central-station policy, the Rocky Mountain 
and Pacific Coast fellows are right in the van of 
progress. We hold only one thing against them—that 
they are so far off that we can’t get away long 
enough to meet them face to face and shake them each 
one by the hand. 


“Wire Your kieme” Pime---Apzil 3 to May 15 


Prizes will be given for the best stories cn how to 
make “Wire Your Home” Time a bigger success than 
ever. For the best one, $10.00; for the second, $5.00; 
in addition to the regular space rates for the stories 
themselves. Here's a chance to cash in on your experi- 
ence last year. Tcll us what you did, and what re- 
sults you got; and also what you wou'd do differently 
in this year’s campaign. 

Some things to tell our readers are: the size of your 
town, how many and what sort of unwired houses were 
in it; what sort of people lived in them; how you 
reached them with your message—whether by news- 
Paper advertising, bill boards, letters, personal calls, 
or all four methods: what selling points you found of 
most value; the special proposition you made so much 
per outlet, or per room, or time-and-material; attractive 
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prices on fixtures and appliances; credit terms; results 
of the campaign; prospects for this year. Contractors 
should tell what sort of co-operatien they got from the 
central station in the way of tips,“ financing, or sales 
assistance. New- business men might give thcie ex- 
perience with the contracting crowd; did they follow 
up leads promptly, did their workmen take pains to 
satisfy customers by careful work with the least pos- 
sible disturbance? 

Samples of sales literature and advertisements, pho- 
tographs of window displays, etc., will make your 
story more vivid. 

Don't think you've nothing to tell; perhaps that diffi- 
culty you dodged so neatly was the snag that wrecked 
some other fellow’s campaign. Tell our readers about 
it; many of them have done the same by you. 

The contest closes March 20. 


28 ELECTRICAL AGE 


Conduit Constructio 


FEBRUARY, 1917 


( | 
n with Fibre Ducts 


By C. A. Dalrymple 


Early stages of underground 
construction, various kinds of 
conduits, process of making 
fibre duct, advantages of fibre 
duct, proper number of duct in 
line, proper size of duct to use, 
locating conduit lines and over- 
coming obstructions, method 
of laying duct, method of 
bringing ducts into manholes; 
method of installing ducts into 
distribution holes, cost of con- 
duit lines. 


pee experiments in underground construction contem- 
plated only the placing of wires underground in order 
that they should be out of sight and hence no thought was 
given to possible changes or interruptions. These wires 
were placed in a wooden trough embedded in insulating ma- 
terial and which was buried a few inchcs below the surface 
of the ground. This system was very cheap but soon proved 
that it could not give permanent satisfaction for general dis- 
tribution. 

Since that time this system has been supplanted by .con- 
duits which permit the drawing cables in and out when nec- 
essary. There are several different kinds of conducts in use 
to-day such as wood duct (known as “pump log“) wrought 
iron pipe, cement lined pipe, cement pipe, single tile duct, 
multiple tile duct and fibre duct. Of these the most common- 
ly used to-day are the tile duct and fibre duct. 


FIBRE DUCT SECTIONS (3 FIBRE Oc 


Fig. 1 


Fibre duct is used by many companies throughout the Unit- 
ed States and Europe. On account of several advantages, it 
is better and cheaper on the whole for an underground sys- 
tem, And it should be given serious consideration by engin- 
eers in charge of underground construction. 

Fibre duct is made from wood pulp or fibre and is formed 
over a mandrel under pressure after which it is thoroughly 
treated with a bituminous compound. The ends are cut ina 
lathe to make socket joints, slecve joints or screw joints as 
may be desired. The socket joint type having one-quarter 
inch wall is the most commonly used; it is manufactured in 
five foot lengths. 

Many large electric service companies have adopted the use 
of fibre duct as a standard for underground construction on 
account of the following advantages. 


1. The purchase price is less per duct foot. 

2. The freight rate per duct foot is considerable less than 
that of tile, as an ordinary freight car will carry approxi- 
mately three and one-half times more fibre duct than tile 
duct. 

3. The cost per duct of hauling fibre duct from car to 
job is considerably less on account of its light weight. 

4. No dowel pins are required to keep duct in line such as 
are used in laying multiple tile duct. 

5. No wrapping is required at joints to keep cement or 
dirt from entering the duct, as the fibre duct has male and 
female joints, which make a tight fit. 
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Fig. 2—S pacing Board for Laying Conduit 


6. No separate preparation of mortar is required between 
ducts. One mixture of concrete is all that is necessary for 
fibre duct conduits. 

7. The breakage and waste is very small compared to 
that of tile. If a piece of fibre duct is broken, the ends can 
be trimmed with an ordinary knife and the piece is still 
available for use. 

8. It does not have to be inspected by the purchaser at 
the factory. 

9. There are no sharp projections on the inside of duct 
to injure the cables. l 

10. Fibre duct will stand a very high potential test. 


Fig. 3—Single Layer Run with Spacing Boards 


11. Fibre duct will resist water, gases or chemical action 
if properly impregnated. l es 

In case of an arcing ground on cables installed in tile eo 
the heat developed by the arc will cause the glaze to ae 
and the conductors will become fastened to the tile so t ih 
it is impossible to pull the cable out. This makes it neces 
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sary to tear up the street to release the cable which adds 
considerably to the repair expense. This would not happen 
if fibre duct were used, as duct would char and conductors 
would not become fastened so that the cable could not be 
pulled out. 


MATERIAL REQUIRED PER IOO FT. OF CONDUIT 
UGING BIN. FIBRE OVUCT. 


&) 1 T2 ete. = One NER OF Two atc. 


MATERIAL REQUIRED PER 1OOFT OF COnNOUIT 
OSING DJIN PIORE oveT 


MATERIAL RWQUIRED POR concrete. 


Figs. 4 and 5 


Fibre duct is by far more flexible than tile, it being a very 
simple matter to swing conduit around obstructions met in 
the street and to still keep the joints in a tight condition, 
whereas, in tile duct, there will be an opening on one side 
of the line at the joint which is a very bad feature unless 
special fittings are installed at added expense. 

The tensile strength of the complete line is greater than 
that with tile, so that in case of change of grade of street, a 
fibre conduit line can be safely lowered without interrupting 

ORT EXCAVATION, J (aie oo FT. OF COnNOUIT l 


WACAVATION AMO REFRA U 
csc YARDS 


ASPHALT, OPER WOOD BLOCK ANO GRANITE BLOCK ARE ON E CONCRETE Base 


S re OM, REMOVAL ANO REFILL PER OO FT OF CONQUIT. 
USING D` PORE OCVUCT 


Durr rr AND TE Perr CL way GAINES Kwo OF 


— wooo 
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Figs. 6 and 7 


the service of the cables occupying the line. 

lower tile conduits are usually unsuccessful. 
Fibre duct is especially useful for park lighting conduits, 

it only being necessary to lay the duct a few inches under the 


Attempts to 
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sod with concrete at the joints, makes an exceptionally cheap 
installation. 


Laying of fibre duct in trench costs less per duct foot than 
tile, as any common laborer can lay it, where in tile duct, 
greater care must be taken to see that the ends butt solidly 
dowel pins are in place and that duct is properly wrapped. 
Further the width of the trench is less, consequently less dirt 
excavation, dirt removal, dirt refilling and less paving to take 
up and replace. 


Conduit lines should not contain more than twenty duct 
on account of heating of cables and to permit the proper 
racking of cables in manholes. The line should not be more 
than four duct wide, this width allowing the cables from 
half of the line to be racked on each side of the manhole. 
The proper methods of arranging ducts to make lines s! 
various sizes are shown in Fig. I. 


In sections where conduits are installed for distribution 
purposes, it is advisable to use duct having a three inch bore, 
and where large power and transmission cables are to be in- 
stalled, duct having three and one-half inch bore should be 
used. 


Using Wooden Form for Concrete 


In the installation of a conduit line, it is necessary after 
deciding upon the streets in which it is proposed to install the 
conduit, to prepare a survey showing the position of the 
pipes, sewers and other underground structures, in order to 
decided upon the proper location: of the conduit line. Ob— 
structions are most likely to be met with at street intersec- 
tions and should be located as accurately as possible before 
beginning the digging of the trench. It is best to find ob- 
structions such as gas and water mains and services of other 
corporations by digging test holes along the line of the 
work and laying out the line of trench so as to avoid them 
as much as possible. 


Small gas and water service pipes are often in line of con- 
duits. These pipes are usually changed to a new location so 
that there is a clear route for the conduit line. Obstructions 
which cannot be moved can be dodged by changing the grade 
and installing the conduit under them. In case small ob- 
structions are in the line of trench, which cannot be moved, 
and other structures prevent the changing of the grade of the 
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conduit, the conduit can be split, one part passing over the top 
of the obstruction and the other under it. 

: In the laying the duct, the trenches should be dug the 
„proper width and depth as shown in Figs. 6 and 7, as straight 
as possible and without pockets. Where necessary to drain, 
the trench should be given a grade of about one foot in two 
‘hundred feet. Upon the bottom of the trench, place three 
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Figs. 8 and 9 


inches of concrete, (1:3:6 mixture) the concrete to be well 
mixed and thoroughly tamped and leveled. Lay on the foun- 
dation the required number of duct, placing the first piece 
three inches from the edge of the trench to the edge of the 
duct; the balance of the duct to have one inch separation be- 
tween them, which is obtained by using spacing blocks as 
shown in Fig. 3. After the first tier has been laid on the 
foundation, concrete is thoroughly rammed in between the 
ducts, which are covered with concrete to a thickness of one 
inch above the top of the duct. The operation is repeated 
until the topmost layer is reached, when the concrete is 
filled to a thickness of three inches above the top of the duct. 
Fig. 4 and 5 show the amount of material required for the 
various size lines, exclusive of paving. 

In refilling trench, the dirt should be thoroughly rammed 
before paving is put back into place. Fig. 6 and 7 show 
amount of dirt excavation, removal and refilling under vari- 
ous kinds of paving. Figs. 8 and 9 show the amount of 
paving to be taken up and replaced for the different sized 
lines. 

Manholes are usually placed at intersecting streets and 
where the conduit line enters the manhole, the concrete 
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should be beveled as shown in Fig. 10. This is accomplished 
by placing a block two inches thick on the manhole from at a 
point where the duct line is to enter. By beveling the con- 
crete in this manner, it will protect the lead sheath of the 
cables when they are bent around the manhole before splic- 
ing. 

Small distribution holes are usually placed approximately 
one hundred feet apart and only a sufficient number of duct 
are installed in these holes to provide necessary distribution 


* DODOUCT LIME re TeKine 
MAMrHoLe 


Fig. 10 


— 


— 


Z — Le 
S a) ae 
OCTAns of OE eee @.ecer 
For IG OwcT S DORE 


DUCT ENTRANCE I“ MANHOLES 


to consumers. This is usually accomplished by four ducts; 
one for a secondary main, one for a power main, one for a 
street lighting circuit and one spare for emergency use. 
These distribution holes can be installed on the top of line 
or side of line, depending on the space available in the 
street. Fig. 11 shows two methods of installing distributing 
holes. 
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The curves at the foot of the page showing costs of conduits 
under various kinds of paving using 3 and 3% inch fibre 
duct are compiled from data collected in laying several mil- 
lion feet of duct throughout the state of New Jersey. 
These are based on labor at $2.25 per day of nine hours, 
cement at $1.60 per barrel, sand at $1.60 per cubic yard, 37 
inch broken stone at $2.25 per cubic yard, team hire at $6.00 
per day of 10 hours. The above prices are for material de- 
livered at the job, except in the case of duct, which is pur- 
chased f. o. b. cars at nearest siding. 
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Not How Cheaply to Buy 


But How Many to Sell. 


Some Thoughts About the Relation of Profit to Overhead for Those 


Engaged in the Sale of Electrical Appliances 
By Wm. Linn 


* basis for considering the relation between gross pro— 
fit and overhead expense should change when an electrical 
contractors enters into electrical merchandising. The elec- 
trical contractor usually figures in as a part of his expense not only 
contractor usually figures in as a part of his expense not only 
the material but the productive labor necessary to complete a 
wiring contract, so that the difference between his gross ex- 
pense and the amount of the contract, which is his gross rev- 
enue, practically represents his profit, as he has very little over- 
head to charge against each contract. 

The average electrical man does not understand the full 
meaning and significance of the word “overhead.” The major- 
ity of electrical contractors, if they have heard the word, have 
usually dismissed it as something highbrow and pertaining to 
certified public accountants and other “nuisances” that do not 
affect their business. This is just where the electrical dealer 
and contractor makes the big fundamental mistake. He thinks 
that a study of gross revenue, overhead expense and net pro- 
fits is a thing that has no place in his business; and the smaller 
the dealer and contractor, the more grievous is this error. 


When a man is engaged in contracting, he 


5 of spends considerable time in obtaining the 
poin lowest price. He fusses and shops around 
Necessary 


in order to get an extra two, three or maybe 
a five per cent. discount. This appears to be one of the tradi- 
tions of the business, and when he attempts to become an elec- 
trical merchant, he too often follows the same line of action. 
He spends too much time trying to see how cheaply he can 
buy, when he would have a greater chance for success if he 
would spend the same amount of time and thought on the ques- 
tion: “How many can I sell?” He should keep in mind 
that in the contracting business that when he purchases a car- 
load of pipe, he has already made the sale, but when he goes 
in for merchandising and buys a dozen irons or several vacuum 
cleaners or washing machines, his work is just started. In the 
case of the carload of pipe, he is buying it to use in a contract 
already signed up; whereas, in the case of electrical appliances, 
he is buying something that he must sell again, and the im- 
portant question for him to consider is: “How many can I 
sell?” rather than “How cheaply can I buy?” He should 
realize that his main object should be to strive for volume of 
sales. 

Of what advantage is it to a contractor to get an extra five 
per cent. discount on a certain line of fans which is practically 
unknown, which is not introduced and backed up by popular 
magazine advertising and which would be a poor seller? The 
disposal of these fans would require tremendous sales efforts 
and expense on his part. Wouldn't his profit on the line at the 
end of the season be much bigger if he had purchased a stand- 
ard fan at the regular price—a fan that was nationally known 
—a fan that his prospective customers had read about in the 
Popular magazines and understood was a “Quality Product?” 
His volume of sales and the resulting increases in the total 
amount of profit on the line would have made the extra dis- 
count look like the proverbial two-cent piece. The successful 
merchant must get the correct perspective when he purchases 
appliances for resale. 


If an electrical contractor is planning 
to become an electrical merchant, he 
should not—as a good many have done 
to their sorrow, a fact ably attested to by their net profits being 
en the wrong side of the ledger—let his pride delude him 


Overhead Should 
Follow Volume 


into carry a tremendous overhead—and overhead away out of 
proportion to the volume of sales that he could reasonably ex- 
pect from the community which the new merchant hopes to 
serve. 

Too often the budding electrical merchant, when he secures 
the necessary capital to take on a merchandising line, swells 
up with importance and get the most expensive of retail loca- 
tions, put in fine plate glass in the windows, puts his name 
in gold letters over the door, gets a private office and hires a 
stenographer and several clerks. In this way he runs up a 
tremendous overhead expense without first attempting to solve 
the problem: “How many can I sell?” A year or two rolls by, 
and our merchant finds that perhaps he has kept up with his 
pride at the expense of being a financial failure. He has fail- 
ed to adjust his overhead to his volume of sales. 

In every community there is a certain volume of sales that 
can be reasonably expected providing that all the elements of 
focal advertising and local sales work are applied. Above this 
point the sales may be forced, but the cost of securing this ad- 
ditional business is away out of line with the possible profits. 
Let the aspiring electrical merchant wisely adjust his over- 
head so as to come well within his gross receipts. 


Mr. Contractor, when you are planning x 
to go into the merchandising business, ARE Factors to 
do not go into it blindly. Make a busi- be Considered 
ness survey of the community, and ascertain by observation 
their buying habits. There are many towns of 50.000 to 100,000 
inhabitants, which at a first glance would appear to be able to 
support a first-class electrical store, but the people of that 
town are in the habit of trading or shopping in a city about 
twenty-five or thirty miles away.. A very good index of the 
buying habits of any given town is to count the number of 
successful retail hardware stores. If a community is supporting 
three or more successful retail hardware stores, then, undoubt- 
edly, it can support one retail electric shop. Study the life his- 
tory of appliance sales in the community. For instance, find out 
how many homes there are in the community, which are wired, 
and find out how many appliances have been sold. Then, see 
if the saturation point has been reached. For example, if 
there are 1,000 homes wired for electricity and there have been 
800 irons sold, then an aggressive campaign on the sale of irons 
would perhaps not prove to be as profitable as if run in virgin 
territory; that is, a town where such a large percentage of 
the homes were not already supplied. 

In a community of 1,000 homes where 800 irons had been 
sold, an electrical merchant would, undoubtedly, find a receptive 
attitude on the part of his prospective customers for the sale 
of toasters, washing machines and vacuum cleaners. Yet, in 
the new town where the iron had not been aggressively sold. 
he undoubtedly would find it profitable to build up his busi- 
ness by launching an aggressive campaign on electric irons. 


Within the scope of this article, it is not 
possible to list all of the factors that th e con- 
tractor, who is thinking of launching in 
merchandising business, should consider. All that we can 
do is simply to suggest a few lines for his careful thought. 
The contractor should not dismiss this suggestion with the 
thought that he cannot accurately obtain these figures or that 
the cost of obtaining these exact figures is prohibitive. True 
enough, it would be impractical to get this data all down ac- 
curately to the last decimal. 


Make a 
Study 


(Continued on page 48) 
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Electricity in the Sugar Mill 


ONE of the most important strides of progress in the cane 

sugar industry has been the insallation of the electric drive in 
all departments of the factory or Central“ the name in use 
in all Spanish countries 

The principal heavy machinery in a cane sugar factory are 
the 3-roll mills and 2-roll crushers which extract the juice from 
the cane. Similarly to the rolls in steel rolling mills, each cane 
mill is generally connected through double reduction gearing to 


Trial Motor Installation 


its individual steam engine, while other apparatus in the plant, 
such as centrifugals, conveyors, etc., are arranged in groups 
and belt driven by separate engines. All pumps and the boiler 
room auxiliaries are usually direct acting steam units. 
- The first cane sugar mill to be completely electrified was Cen- 
tral Amistad, located in Guines, Cuba. The electrical system was 
designed and istalled by the Kelvin Engineering Co., Inc., of 
New York, and illustrations of the initial installation are shown 
herewith. The power plant contains three 1,000 kw., 3-phase, 
6o-cycle, 480 volt turbo generators and all mills, conveyors, 
pumps and auxiliaries are driven by direct connected 3-phase 
motors. : 

As in all innovations, it took some time to convince sugar mill 
owners of the evident advantages of the electric system, m 
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fact, engineers, in promoting their ideas, and proving their 
claimed advantages, found it necessary to make the first instal- 
lation in a temporary way, the motors for the individual mills 
being set up on temporary foundations, along side of the steam 
engines and the steam engines simply disconnected and the mo- 
tors connected through extended shafts spanning the engine 
beds. Only after the electric system had convincingly proved 
its superiority were the steam engines removed and the electric 
motor drive premanently installed throughout the plant for all 
machines, pumps and auxiliaries. 

The complete electrification of Central Amistad was finished 
in 1913, the plant at that time consisting of six 3-roll mills and 
one 2-roll cane crusher, capable of grinding 2,200 tons of cane 
per 24 hours. The progress made in the electrification of su- 
gar mills since that date is shown by the fact that up to the 
present time over 30 mills have adopted the electric system, 
and it is now only a question of time when all modern sugar 
mills will be electrified. 

The advantages of the electric drive in sugar mills are similar 
to those obtained in other industries, especially those where the 
exhaust steam is used for heating, drying, evaporating or other 
industrial purposes. The most desirable operating condition 
to be obtained in a cane sugar mill is high extraction of the 
sucrose or sugar in the cane with minimum fuel consumption, 
which in sugar factories means without the purchase of addi- 
tional fuel. The fuel always used in a modern factory is the 
-bagasse or fiber of the cane after it has been crushed and the 
sugar juice extracted. Whether the mill units are steam or 
electrically driven, high extraction can be obtained provided a 


(sufficient quantity of maceration water, i. e., water added to the 
crushed cane to dissolve the sugar, is used and a sufficient 


amount of fuel is available or purchased to evaporate this wa- 
ter added to the cane, but in order to secure high extraction 
at a minimum fuel consumption and operating txpense, the 
mill must be electrically driven. 

For example, in the majority of steam-driven sugar mills, a 
large amount of steam is required to furnish power to the roll 
and crusher mill engines, pumps, and auxiliaries. The exhaust 
from these greatly exceeds the amount required in a modern 
eficient sugar exaporating system. However, as the evapor- 
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ating systems of many of the mills are very uneconomical, con- 
suming all of the exhaust steam available from the several en- 
gines, and not infrequently additional live steam, the inefficiency 
of the combined equipment is not readily noticeable. To have 
an efficient evaporating system without a corresponding power 


system, or vice versa, would of course not be productive of 
economical results. In the first place, the power equipment 
produces more steam than can be used in the evaporators, mul- 
tiple effects, etc., and in the second place, this apparatus requires 
more steam than can be supplied by the power equipment. 

As it is possible to design modern evaporating and heating 
systems so as to require only such quantities of exhaust steam 
which may be available the first problem of economical steam 
consumption is solved by the installation of the steam-turbine- 
driven electric plant and the electric 
motor drive, and then designing the 
heating and evaporating system to re- 
quire only the available steam. This 
combined equipment gives maximum 
extraction without the purchase of 
fuel. In fact, the bagasse produced 
by an electrified mill is always in 
excess of that required for fuel. 

Other advantages of the electrifica- 
tion of sugar mills besides the 
economy in fuel are greater ease of 
installation and lower first cost. In 
operation it is possible to vary the 
speed of electrically motor driven 
rolls relative to the others and inde- 
pendently of them in accordance with 
the percentage of fiber in the cane 
and the quantity of maceration water. 
It is posible to stop or start, or 
handle in any desired way, any one 
of the various mills without affecting 
the operatin of the others. Should 
a mill breakdown or otherwise be- 
come disabled, it does not affect the 
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remainder of the plant. There is also less danger 
of breakage, as neither the inertia of the moving parts of the 
power of the motor, which is only of sufficient size for one mill, 
will be enough to cause breakage should a sudden resistance, 
such as a piece of scrap iron or railroad iron be accidently en- 
countered in the roll. Further, each motor circuit is protected 
by modern safety devises and overload cuts-outs. The motors 
require no attention whatever, and the occasional starting and 
stopping can be attended to by a few men. If the controlling ap- 
paratus is installed on a convenient platform, according to the 
modern idea of centralized control, but one man is needed for 
the complete control of all the grinding mills. 

One motor carried as a spare is quickly placed in position in 
any part of the mill and operation is resumed. The consump- 
tion of lubricating oils and greases is decreased. The absence 
of oil in the exhaust steam used in the evaporating apparatus is 
another desirable feature. The electric drive makes a neater 
plant and requires considerably less space. Finally, there is 
complete freedom from large engines and exhaust piping. 


o + 4 


The Public Utilities Commission of Idaho states that its 
policy is that a public utility should have a monopoly so long as 
it gives adequate service at reasonable rates. Where there ate 
two applicants for authority to construct and operate a public 
utility, prference would ordinarily be given to the first in point 
of time. But if it should appear that the second applicant is 
the strongest financially and therefore better able to carry its 
plans into effect within a reasonable time, public convenience 
would be better served by accepting this application rather than 
that of the other. 


Electric Motor Driven Cane Crusher, Amistad, Cuba 


The most important problem before us is that of 
reaching a fair and reasonable understanding between 
Capital and labor, so that capital will have the con- 
fidence to go forward on large plans for the develop- 
ment of our industries, and labor will see gains com- 
ing to it through full employment and good wages. 
There has been a phenomenal increase of wages dur- 
ing the last year, greater no doubt than would have 
occurred under normal conditions, but to a great ex- 
tent the increase has been absorbed by higher 
living expenses. Probably some reductions will have 


to be made to enable this country to compete with 
other countries, but living costs will also be lower. 
It should be our endeavor to meet the difference in 
wages between this and other countries by higher effi- 
ciency.. High wages are a stimulus to prosperity if 
they are not so high as to be prohibitory upon indus- 
try, and the wage earner himself is interested that they 
shall not be overdone to this extent.. Instead of bitter 
conflicts over wages and profits, we must have a joint 
study of how to increase the product, which is the 
source of both wages and profits.— Frank A. Vanderlip, 
President National City Bank, New York. 
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Piers and Docks 


By A. R. Dennington 


Proper lighting of freight-handling spaces is of the 
greatest importance for quick and accurate displacing of 
goods. A single missent shipment may prove more 
costly than a whole years’ expense for adequate illum- 
ination. 

General Conditions 

A pier presents some of the problems of a warehouse, with an 
additional factor of variation, as the nature and arrangement 
of the materials stored in it change much more frequently and 
completely. In fact, a pier becomes the temporary warehouse 
for all kinds of industrial establishments. The material which 
it contains may be heavy, steel shapes, personal baggage and 
small express packages. This great variety of material must be 
classified, loaded and unloaded, usually by the aid of artifical 
light. Windows are provided but they are usually small and are 
rarely kept clean enough to be effective as sources of light even 
during daylight nours. 

Piers may have one or two decks or floors. The lower floor 
is given over to the heavy freight making the upper floor avail- 
able for baggage and lighter freight. Single deck piers are not 
provided with ceilings, and those in double deck piers cannot be 
relied upon to act as a reflecting surface for the light from 
lamps; hence direct lighting is the only practical system of il- 
lumination. As the ceilings or roof are usually grimy or dark 
in color, there is no advantage in using a prismatic or transs 
lucent reflector over the lamps. As the working space should be 
unobstructed the lighting units must be placed high and hence 
the lamps must be of large size or be closely spaced to give ef- 
fective illumination on the working plane. Units of fairly large 
size and. moderately spaced will prove most satisfactory. With 
this arrangement the cost’ of lamps, reflectors and wiring is less 
than if small units are used. Another factor which favors large 
units is the labor of keeping the lamps renewed and the reflec- 
tors clean. The cleaning of the reflecting surfaces must not be 
neglected if a permanently efficient system of lighting is to be 
obtained. 

Care of Lighting Units 

A light coating of dust on any reflecting surface decreases its 
efficiency appreciably, and a regular cycle of cleaning will be 
found to be a paying proposition. If the lamp bulbs and the re- 
flectors are cleaned once a month the results will be satisfactory 
unless the conditions are particularly bad. The cleaning if the 
reflectors is usually. neglected because they are usually so placed 
that it is troublesome to get up to them. In planning a new in- 
stallation the matter of accessibility of the fixtures should be 
given consideration. 
lamps may énable a workman to reach them without climbing up 
to each one. If the stems of the fixtures are so long that the 
lamps and shades cannot be reached from the runway, a short 
hook ladder or a boatswain’s chair may be utilized to enable the 
workman to reac.. the lamps and give them a thorough cleaning 
and inspection as well as to make renewals when necessary. 
Any mechanical device is usually given attention at regular in- 
tervals as a matter of course, while lighting fixtures are in many 
cases put in and then forgotten except when it is necessary to 
renew a lamp. The practice of thoroughly cleaning the reflec- 
tors when lamps are renewed is not as universal as it should be, 
and the instances where a regular schedule of cleaning is main- 
tained is unfortunately the exception rather than the rule. As a 
result the illumination is much less than when the installation 
was new, and sometimes additional units are installed to make 
up the deficiency. | 
Types of Reflectors 

Reflectors of porcelain enameled steel meet the requirements 
of pier lighting, as they are mechanically strong and are not af- 


A runway along the girders above the 


fected by the sea air. Aluminum coated reflectors will give good 
service only for a time as the aluminum coating will corrode 
and become ineffective. Paint enameled steel is also open to the 
objection that it is not proof against the corroding action of the 
atmosphere. Porcelain, opal glass or prismatic glass shades are 
free from corrosion, and if placed high are not liable to be 
broken. Any mechanical shock sufficient to break the shade 
will usually be sufficient to break the lamp, even if installed in 
a steel reflector. In order to shield the source of light from the 
view of workmen the reflectors should be of the deep bowl 
type. Reflectors of this type, which will give a fairly wide dis- 
tribution of light, may be obtained at small cost. The lighting 
effect from incandescent lamps has the advantage of steadiness 
and constant distribution, which is not obtained from arcs, on 
account of the traveling of the arc around the electrodes. An- 
other point which may merit consideration in some cases is the 
absence of fumes with incandescent lighting units. 

Shallow bowl reflectors, which are sometimes used, give good 
distribution of light, and as a smaller part of the total light 
flux is reflected the efficiency is better than for the deep bowl 
type, though some of the light is wasted on the upper portions 
of the walls. The disadvantage of shallow Lowls for large areas 
even when hung high above the floor is that many of the 
lamp filaments are almost directly in the line of vision. In 
looking down a long pier in which shallow bowl reflectors are 
used the lamps which are distant two or more times the hanging 
height come well within the field of vision. These bright 
points interfere with good seeing and make necessary a higher 
value for the illumination than would otherwise be required. 
Deep bowl reffectors cut off the light from the distant sources o! 
light and the eye can adjust itself to the general conditions 
much better than if there were source of high intensity in the 
field of view. 

Arrangement of ee for Enclosed Pier 
. The work on a pier is such that good lighting must be avail- 
able at any point along either side. There is greater necessity 


for having good light along the sides than down the center, as 


the latter space is used principally as a passage way for bring- 
ing in and removing goods. Along the sides of the pier good 
lighting is essential, as the hatchways of the ship which is to 
be loaded or unloaded may come opposite any of the doorways 
and the work of the longshoremen is facilitated by adequate il- 
lumination of the gangways and the spaces where the cargo is 


to be piled. Owing to this fact wide piers should be provided 


with a row of lamps along each side, and in addition a row of 


_widely’ spaced lamps down the center, which may be used by the 


watchman when „ rounds. 
The spacing of the lamps must be governed somewhat by the 
construction of the steel work of the pier. In general a lamp 


in each bay is all' that is required to give fairly uniform illum- 
ination. 


The lamps are usually placed twenty or twenty-five feet 
above the floor, and the horizontal spacing should be designed 
to give a distribution of light which corresponds to the spacing. 
The size of the lamps should be chosen to give a minimum in- 
tensity of about one-half foot candle. It is an advantage to 
have the lamps arranged over the doorways so that the high- 
est intensity is at the points where it is most needed. 

Piping may be run along the bottoms of the girders of the 
roof trusses, and if such is the case the lamps should be hung 
so that the bottoms of the reflectors are little, if any, higher 
than the lowest line of pipe. If this arrangement is adhered to, 
the shadows cast by the pipes will be high on the wall and 
will not be objectionable. If the piping extends below the fix- 
tures the shadows will be low down and may even fall on the 
floor, thus making the lighting non-uniform. The effect is espe- 
(Continued on page 40) 


* 


„la 


es are 
to e 
shade 
led i: 
m the 


A Record of Successful Practice and Actual Experiences of Practical Men. 


Paint and Its Application to Exposed Structures 


By Alvah Eorton Sabin 


This article tells the “why” of paint, and also the 
“how,” for the benefit of transmission men whose 
thoughts are even now turning to the spring repainting 
of their towers and substation structures. Mr. Sabin is 
Consulting Chemist of the National Lead Company and 
a member of numerous chemical and engineering societies. 


Although copper seems to be the important metal about 
any electrical power or light plant there is another which is 
used more. It is iron; or, more accurately, steel. Buildings, 
even concrete ones, are largely dependent on steel for 
strength; the beams and posts are of stcel; roofs are often 
of corrugated steel, especially of minor buildings; and the 
posts or towers which support the lights or carry the wires 
and cables are of this metal. A cable tower is usually a lattic- 
ed post, spreading out to form a broad base where it is an- 
chored in a concrete block, the lattice bracing giving it stiff- 
ness and strength to resist the strain of the wind and to 
support the weight of the cable, which is sometimes loaded 
with ice, 

The enemy of steel is rust. For thousands of years—no 
doubt from the time of Tubal Cain himself—it has been 
known that “rust doth corrupt.” The life of many steel 
Structures is limited by its attacks. Copper may sometimes 
corrode; but that is rare. Copper is often found in great 
quantitics in the metallic state, but iron never is; the latter is 
mixed with an oxide, either anhydrous, in which case it 
forms the mineral hematite, or hydrated, as limonite. To 
separate iron from the oxygen we have recourse to the most 
powerful agencies, as a white-hot carbon-bearing gas, to 
which it may be exposed for a long time in a blast-furnace. 
But nature is always trying to unite these two again and re- 
turn the iron to the condition of an ore, an oxide, and soon- 
er or later this will result. All we can do is to retard the 
action as much as we can. 


How Rust Can Be Checked 


Rust can be checked in several ways. Covering iron with 
concrete is probably the best; but in many cases this is not 
Possible. The most general practice is to paint it; the object 
of which is to keep out the air and moisture. Iron does not 
rust rapidly in dry air; but air is never naturally dry, and 
only in arid and desert regions is it dry enough to reduce rust 
risks appreciably. It is true that in very damp air, near the 
seashore for example, corrosion is more rapid than else- 
where. The air always contains, as a normal constituent, a 
little carbonic acid, and this is particularly active against iron, 
80 that oxygen, water and carbonic acid are always carried by 


the air, and in cities and near places where coal—especially: 
soft coal—is burned, as in locomotives, there is a little sul- 
phuric acid in the air, which induces severe rusting. 

There are various theories as to the exact working of the 
corrosive process, but all are agreed as to the principal facts, 
and that is enough. Various paints are used as rust inhibi- 
tors, but the most important and generally esteemed are those 
made from lead; either the red oxide known as red-lead, or 
the basic carbonate, which has been known for centuries as 
white-lead. These are so well and favorably known that their 
names and reputation are given all sorts of paints, some of 
which contain no lead at all. It is only by buying a well- 
known and standard make, guaranteed and protected by a 
trademark, that genuine and satisfactory products may be se- 
cured at any time. 


The Merits of Red Lead 


It is generally agreed that red-lead adheres to stcel better 
than any other paint. Its color makes inspection easy, even 
on the inside of latticed towers. These places of difficult 
access are the most important, for corrosion goes on rapidly 
if not prevented. Red-lead has in the past been obtained as 
a dry powder, and was mixed with linseed oil only as re- 
quired, because the mixture was known to harden on stand- 
ing, much as cement sets with water. This made it inconven- 
ient to use, its superior protective qualities over-balanced 
that objection. Within a few years it has been found that this 
hardening with oil is due to a lower oxide of lead, litharge, 
from which red-lead is made, and of which it always contains 
an unchanged portion. By refinement in its manufacture, 
which consists essentially in finer grinding and longer and 
more skillful roasting, the percentage of litharge has been so 
‘reduced that pure red-lead can now be had in paste form, 
containing only pure linseed oil. White-lead has been mar- 
keted as a paste for fifty years or more; it also was formerly 
sold only in the dry state. Red-lead of lower grade is also 
sold in paste and liquid paint form, but either the pigment or 
the oil is largely adulterated. Adulterated white-lead is also 
very common. 


Formulas for Mixing Paints 


The proportion of oil to pigment is always important. If 
too much oil is used the mixture loses its paint quality and 
is like oil; if too little, it is not sufficiently tough and elastic. 
The old standard formula for red-lead was 33 pounds pig- 
ment to a gallon of oil. This mixture was likely to be viscid 
and ropy when a low grade of red-lead was used, but with the 
improved paste lead, it is perfectly satisfactory and this is 
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to-day the standard formula on at least four important rail- 
roads for bridge paint, and can hardly be bettered. Using 
paste red-lead this formula calls for two gallons of oil to a 
hundred points of paste. The United States Navy specifica- 
tion is about 28 pounds of red-lead to a gallon of oil; a com- 
mon railroad specification is 25 pounds, which is as little as 
can be recommended. 

If the second coat has a pound of paste lampblack added 
to four gallons of paint, a light brown color is obtained, con- 
venient for inspection; and if a like amount of black is added 
to a gallon of paint, a dark brown or chocolate can be had 
for the third coat. Not less than three coats of paint should 
ever be used on a new surface. If a light color is desired, 
the second coat may be half red-lead and half white-lead; 
but more oil is used with white-lead, so for this second coat 
use 100 pounds paste red-lead, 100 pounds paste white-lead. 
The red-lead takes the amount of oil determined as above, 
but the 100 pounds of white-lead will require an additional 
three gallons of oil. The third coat should be all white- 
lead tinted to suit; to each 100 pounds of paste white-lead 
add four gallons of oil. To each gallon of any of these paints 
add a quarter to a third of a pint of drier, and in cold 
weather a like amount of turpentine. 


_. Preparations for Painting 


Before painting care must—not should—be taken to have 
the surface of the iron clean from dirt and rust, and loose 
scale should be removed. Rust and scale are taken off by 
sand-blasting if possible, otherwise by scraping and wire- 

brushing. For scraping use a heavy steel scraper, large 

enough to be held in both hands. Old, thick rust 1s difficult 

and expensive to remove, but it is of little use to paint over 

it. Blue mill-scale, if firmly adhering, may be painted over. 

The cleaning of new work is relatively easy. Depressions 

which will hold water and ice should be filled with cement. 
+ + + 


The Electric Pressing Iron as a Fire 
Hazard 


The Augusta, Georgia, conflagration of March 1916, involv ng 
a property loss of over $4,000,000, is belived to have been caus- 
ed by an electric pressing iron left in cricuit in the dry goods 
store in which the fire broke out less than thirty minutes after 
closing. | 

Whether or no this surmise is correct it is obvious that 
small fires easily become conflagrations when conditions are 
right, and that among the innumerable fires occuring from 
pressing irons, both gas and electric, there may at any time be 
one productive of a fire of great magnitude. 

In New York City alone sixteen fires involving property los- 
ses of from $5 to $400 occurred in 1914 from electric pressing 
irons which had been left in circuit; and twenty-seven in 1915. 
The 1916 budget of reports is already large, indicating a further 
increase. The appeal of the electric pressing iron is its conven- 
ience; it can be attached to any lamp socket in any part of the 
house or shop; but in this fact lies a large element of its 
hazard. These irons are found not only in the home but also 
in many manufacturing or mercantile establishments, and the 
fires usually start from irons which have carelessly been left 
with the current on. Sometimes where irons are left connected, 
the current is turned on the circuit unknowingly by some per- 
son. Usually any combustible material in contact with the 
iron ignites. Following is a typical form of fire report: 


This fire was caused by an electric pressing iron being 
left unattened and connected to the circuit. Fire communi- 
cated to the wooden table on which the iron was used, then 
to the building. The loss amounted to $70.30 on the build- 
ing and $17.00 on the contents. The fire was extinguished 
by the fire department with chemical fire extinguishers. 


Manufacturers, electricians and fire inspectors have long been 
aware of this hazard and have tried several ineffective means 
for safeguarding the use of electric irons. The first method 
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was that of special stands so arranged that if the iron were 
allowed to remain with the current on, the amount of heat trans- 
mitted through the stand could not cause a fire. This safe- 
guard was not satisfactory. Many of the stands were poorly 
designed, others became broken or were inconvenient to use, 
and there still remained the many instances where the careless 
person went away leaving the iron on the table instead of on the 
stand, or with inflammable material over it or against it. 


Series Pilot Lamp Satisfactory 


The next step was an attempt to find some way to prevent a 
person Jeaving the current on without knowing it. A great deal 
of skill and ingenuity has been used in this direction with the 
result that many ideas have been brought forth. The first idea 
was to place a pilot light in series with the iron so that the 
current could not be used unless the pilot light was burning. 
This plan did not prove practicable for two reasons; first, the 
cost of the special lamp to carry the heavy current (3-7 am- 
peres) used in electric irons and, secondly, the amount of en- 
ergy consumed by such a lamp. Users often adopted the plan 
of inserting a short-circuiting plug in place of the lamp, to save 
consumption of current. 

Limitations of Series Pilot Lamp 

The next step was to connect a small pilot lamp in parallel 
with the flatiron or other heating device. This plan has re- 
ceived a great deal of attention by the electric fittings manu- 
facturers with the result that many attractive fittings called 
“heater control combinations” are on the market. They may be 
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Results of- Leaving Irons Alive 


obtained in several capacities and in a wide variety of design, 
from the plain switch and socket combination-base for use in 
factories, to the ornamental combination with the bull’s-eye ruby 
glass pilot lamp mounted on a face plate for use in the home. 
This device, though developed to a high degree, as a remedy 
for the hazard is not all that could be desired. Such fittings are 
open to two sources of weakness; first, the little candelabra 
lamp burns out and need not be renewed since the lamp is 
wired in multiple with the flatiron and consequently is not nec- 
essary for its operation; the second and more important weak- 
ness is that people will so readily go off and leave the iron with 
the current on despite the burning pilot light danger-signal. A 
third consideration is that the use of such a device confines 
the user of the iron to one particular electrical connection in a 
certain spot. This is all right for mercantile establishments 
but not for the housewife whose inclination is to plug the iron 
into any lamp socket in kitchen, nursery, or summer piazza. 
However, this arrangement has undoubtedly prevented a great 
many fires, at least in shops, by offering a reminder to those 
who are not indifferent to the hazard, that the current is on the 
iron. i 
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Making the Iron “Fool-Proof” 

It is obvious that the problem must be attacked from another 
angle—that of the iron itself. It should be made “fool-proof.” 
The temperature of a flatiron for safe and satisfactory use is 
from 400 to 600 degrees Fahrenheit. This temperature is not 
dangerous, but when the irons as now designed are allowed to 
remain with the current on continuously, their temperature 
rapidly increases to 1,200, 1,400 or even 1,800 degrees Fahrenheit 
in some instances and the iron may reach a red heat. Needless 
to say, under such conditions any combustible material in con- 
tact with it will ignite. A more serviceable arson “plant” could 
hardly be devised! 

There has come upon the market, a device in which a thermo- 
static switch placed in the iron automatically cuts off the cur- 
rent whenever the temperature exceeds a predetermined range, 
usually 400 to 600 degrees Fahrenheit. This device not only 
greatly modifies the hazard but offers many advantages in its 
practical use. A number of tests of it were made by Under- 
writers Laboratories, to determine the probability of fire start- 
ing from such an iron when left in contact with various com- 
bustible materials. The thermostat was set at the maximum of 


600 degrees Fahrenheit and the current turned on. The photo- 


graph on page 36 contrasts the results of these tests with 
similar tests made at the same time with an unguarded elec- 
tric flatiron. Apparently with the iron upon a wood 
surface a maximum temperature of 600 degrees will 
cause a charring or “dry distillation” of the wood, but the tests 
seem to indicate that the danger of actual fire is not great. 

The use of the ordinary hazardous types, plugged into soc- 
kets anywhere with no indicating device to show when current 
is on them, should be discouraged, not only by the user but by 
the public service corporation furnishing the current—From a 
bulletin of the National Fire Protection Association. 


+ + + 
How Many Tons of Coal in a Pile? 
By W. F. Schaphorst 


This chart will be found convenient in several ways. By 
its use the number of tons of coal in a given pile of the 
usual conical section, can be found without any figuring what- 
ever. Column B gives the number of tons, figuring 2,000 
pounds to the ton. Calumn C gives the number of tons, figur- 
ing 2240 pounds to the ton. 

The dotted line drawn across the chart, for example, shows 
that where the diameter D is 20 ft., (column A) and the 
height H is 10 ft., (column D), the pile contains 27.5 tons 
(column B) or nearly 25 tons (column C), depending on the 
weight allowed per ton. 

A pile of coal 20 ft. in diameter and 10 ft. high is very 
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Two night photographs that will show what flood-light- 
ing wiii do for a material yard and for an excavation job. 
Quite a few opportunities for such installations can be 
found by the manager or salesman who keeps his eye cock- 
ed, day and night, for sales-openings. Fewer accidents, 
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unusual, however, because the angle of repose” is seldom 
that great. For anthracite the angle of repose of about 27 
degrees; coke 40 degrees; bituminous coal 36 degrces. 
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To find the height to which any of these materials can be 
piled on a plot of a given diameter, multiply the diameter by 
0.25 for anthracite; 0.36 for bituminous coal; 0.42 for coke. 

The chart will therefore tell just how much coal can be 
piled on a given level plot, a thing that is often worth know- 
ing. 

è + 
The Storage, Handling and Filtering of 
Insulating Oils 


The subject of storage, handling and filtering of insulating 
oils is one that has been little discussed in the technical pa- 
pers, one that has been probably given too little attention by 
many of those handling oil-insulated electrical apparates. 
For even though the best grade of oil be used, its purpose is 
partially or wholly defeated if it is not handled properly. 

Insulating oils are generally shipped either in the tank 
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better work, less temptation to “prowlers,” and no night- 
shift slow-downs are some of the talking points. Western 
Electric Davis floodlamps were used in these pictures. 
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with the apparatus, in solu..ed tin cans, or in steel drums 
provided with screw bungs which are sealed before shipment. 
All oil in drums that are not scaled, should be tested before 
using. Drums should always be placed on their sides for 
storage—never turned up on end, as such a position allows 
water to collect in the head around the bung. If at all pos- 
sible, it is advisable to store drums in a closed room; if 
stored out of doors, protection from the weather should in- 
variably be provided. 

Too great precaution cannot be taken to insure the 
thorough drying out of all apparatus before filling with oil, 
and during the actual transferring of the oil from the drums 
to the tank every care must be taken to prevent any moisture 
getting into either the oil or the apparatus. A drum of cold 
oil when taken into a warm room will invariably “sweat” 
and the resulting moisture on the outer surface may mix with 
the oil as the latter flows from the drum. Before breaking 
the seal, this drum should, therefore, be allowed to stand 
long enough to reach room temperature. 

All vessels used for transferring the oil should be carefully 
inspected to sce that they are absolutely dry and free from 
metallic or carbonaceous particles. 

Immediately before placing the oil in the transformer or 
switch tanks, care must be taken to remove thoroughly any 
particles of foreign matter, scale, etc., that may have ad- 
hered to the interior of the drum too firmly to be removed 
by the washing and drying the drum reccives at the oil re- 
finery before filling, but have become loosened by the con- 
tinual swashing of the oil during transit. This matter can be 
convenicntly removed by using a funnel of large size with 
the top completely covered with two layers of any ordinary 
finely woven cotton cambric that has been thoroughly washed 
and dried to remove the sizing, and passing the oil through 
this as a filter. The oil will pass through this filter more 
rapidly if slightly warm. The funnel may be made to dis- 
charge directly into the tank of the electrical apparatus, i 
not, the oil must be returned to an empty drum unless the 
drum is known to be thoroughly clean and dry. 

The thoroughness with which the filtering has been done 
may be determined by measuring the dielectric strength ot 
the oil with a testing cup and spark gap. 

The above is extracted from a catalogue on “Feeder 
Voltage Regulators and Transformer Apparatus,” published 
by the Westinghouse Electric & Mfg. Company. 

p p $ 
Cost of Motor Traction 


The Pacific Power & Light Company has compiled an in- 
teresting and comprehensive tabulation showing accurate 
cost data for motor traction for service over its entire sys- 
tem in Oregon and Southern Washington during the past 
year. In this time a total of nearly 113,000 miles was cover- 
ed by the fifteen company automobiles operated at the dif- 
ferent branch stations at an aggregate cost, including de- 
preciation and insurance, of $11,468. The car depreciation 
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for the year is estimated at $4,000, while expenditures for 


gasoline and repairs totaled $1,700 and $2,200, respectively. 
These cost figures, carefully compiled for instructive ref- 


erence, have been issued for the guidance of representatives | 


of the company in an effort to reduce the expense of this 


feature of operation to a minimum. The company points out 


that a saving of even a few cents here and there, or just 
a penny a gallon in gasoline would result in a considerable 
reduction, every penny thus saved over the entire system 
amounting to approximatcly $100 a year. Employes are im- 
pressed with the fact that it is only by observing each indi- 


vidual item of expense that a reduction in total costs will be. 


evidenced. 
In considering this statement it is interesting to note that 


the cost per mile for automobiles for this class of service 
ranges from 4 to 65 cents, or an average for the fifteen cars 
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of about 10 cents for each mile traveled. While hardly the 
most economical means of transportation, the evident ad- 
vantages of motor traction for prompt and efficient service, 
and the great facility and convenience, must be taken into 
considcration; additionally, where more than one passenger 


is carried the unit cost factor is naturally reduced. 4 
8 AVERAGE GALS, MILES S. MILES mo 
STATIS] CAR HP MILES RUN MI. PER GA'O. PER _OIL PER al 

DAY LES — .: 

pee GAI OIL a 
oria Chev. 24 6,565 18.9 502 13.1 46 ° 

Cayton Fera 20 12,362 45.3 627 53 74 n * 

Hood River Loco. 32 5,472 15.0 992 S 275 19.9 

Irrication Ford 20 8,938 31.4 459 19.5 98 91.2 

Jo. vga Ford 20 10,670 29.3 700 15.3 77 139.0 * 

Eo. TAN 1 Over. 35 6,993 31.7 $28 13.1 76 91.0 

10. Tal Cen. Veh. 2T 2,354 6.5 Elec. 51 fer kwh. Crease ---- 

na ches Loco. 8 6,266 17.4 771 8.5 100 63.7 

Pasco Ford 20 5,814 16.0 423 13.8 99 64.8 

Prosser Ford 20 1,509 20.2 136 11.6 15 107.0 =F 

Sunnyside Ford 20 14,495 39.7 900 16.1 288 50.1 

Toprenish Ford 20 9,263 25.5 540 17.2 206 45.0 

Vancouver Cadl. 30 2,652 13.3 328 8.7 32 89.3 

Walla Yella Ford 20 11,647 32.0 755 15.4 167 69.7 

Walla “alla Loco. 32 -7,509 20.5 743 1 147 51.0 

ot! V 112,828 23.9 8604 12.8 1741 68.3 
COST cosT REPAIRS TIRES 

GACOLINE. Oll. ENGINE AND AND GARAGE. MISCEL. 
BODY. TULES 

Astoria Chev. É 63.34 8 7.48 $ 210.94 ¢ 140.85 F 38.00 6 9.10 

dayton Ford 151.27 21.10 67.03 114.35 14.95 34.78 

Hood River Loco 160.97 53.97 706.38 153.85 25.00 45.33 

Irrication Ford 73. 56 15.88 34.51 69.80 4.60 12.53 

No. Tat in Ford 108.13 9.19 109.71 113.30 12. 50 22. 20 } 

lo. Lak na Ovar. 83.79 10.24 20.93 110.8858 —— 42.66 | 

No. Yakima gen. V 322.638 8. 10 70.41 88.995 12.35 2 

Naches Loco. 114.73 12. 48 164.82 221.21 —— 48.37 

Pasco Ford 65.19 18.20 116.95 66.20 — 17.55 “ee. 

Prosser Ford 27.233 1.75 — 3.75 6.25 10.28 i 

Sunnyside Ford 153.31 42.24 166.50 251.20 40.00 136. 50 mas 

Toppenisgh Ford 3.48 19.91 157.77 100. 11 81.65 = 

Vancouver Cadl. 37.56 5.2 16.75 34.22 15. 00 6.45 

Valla xalla Ford 137.96 2.90 97.51 197.839 28. 80 

Vella Falla Loco. 132.30 18.60 250.66 170.74 16.60 48.54 Aa 

Total —— $1712.75 77.29 2191.97 i 7. 2. ry l 
#Eloctric Energy for . : N N . f 
5 E 8 
INSURANCE DEPRI- TOTAL OPERATING TOTAL COST COST Pra . 
CIATION EXFENSES COST PER PER NILE CAL. OAS . 
Ae. CENTS. OLINE-cTS sr 
Astoria Cher, $47.50 {228.00 $ 745.21 7.96 11.3 12.4 35 
Dayton Ford 34.2 101.20 538.88 3.54 4.35 18.3 y 
Hood River Loco. 93.00 480.00 1718.52 22.6 81.4 16.2 a 
Irrigation Ford 34.45 107,30 352.63 2.74 8.88 16.0 8 
No. Ta ing Ford 36.75 163.60 563.68 3.85 5.27 15.3 -£ 
O.rakina | Over. 35.85 128.40 432.02 4.40 6.25 15.8 
No. Yakima On. V. 86.50 980,00 1548.94 25.60 65.7 7.0 Per 
Kwh. 
Naches Loco. 93.00 480.00 1136.61 20.3 17.8 15.0 KU 
Pasco Ford 39.75 156.00 499.84 5.08 6.55 15.8 9 
Prosser Ford 9.56 26.26 85.08 3.7 5.3 20. o 91 8 
Sunnyside Ford $8.25 158.40 988. 40 6.67 7.77 17.0 
Toppenish Fora 38.25 152.40 SSS. 60 4.68 6.8 15.8 me 
Vancouver Cadl. 50.89 210.00 378.12 6.9 13.38 11.4 , 
Walle Walla Ford 45.35 146.40 686.77 4.63 £.93 18.3 IN 
Walle Walla Loco. 93.00 460.90 1210.44 9.73 16.6 17.8 
tali --- 6776. 30 $3967.96 1146. 71 6.68 10.2 16.2 
These cost-statictics, as follows, are self-explanatory. In 

the arrangement, the actual number of days of operation of 

each car has been taken into account, totaling for the most 

part 365 days. All other details have been computed with 

utmost accuracy, with necessary due allowance in any of the 

respective items for the short-term cars. 

The electric energy used for charging the storage battery 

of the electric truck at the North Yakima station has been i 

figured at the rate of 7 cents per kwh., the average price 1755 

charged a private consumer in this vicinity for direct- current irs 

energy for such purpose. iN 
The difference between the operating cost per mile and x 
the total cost per mile, in the third table of statistics, is bas- My 
ed upon depreciation, which is estimated at 2 per cent. a. ir 
month on the original value of the automobile. £ 
l : 4x * $ nz 

Taking a Boiler Out of Service.— When a boiler is to re- iy 

main idle continuously for a period longer than twelve hours, . 

its fire may to advantage be burned completely out. Under M 

such circumstances, for the last quarter hour or so the fire a 

should be burned low, as is usual before cleaning, at the same oe 

time so adjusting the fecd as to allow the water level to fall my 

within an inch of the bottom of the glass. When combus- f 

tion has practically ceased, the flue damper, ash pit doors, Es 

and the feed valve should be closed tightly. After ten or = 
fifteen minutes more the main stop valve should be closed 
and then the feed valve opened sufficient to allow the boiler Its 

to gradually fill to about one-half glass. The addition of this 25 

quantity of water will stop further steaming and obtain a . 

maximum of heat within the boiler.“ W. H. Blood, Jr., tn: e 

Stone & Webster Journal. i 
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Special Transformer Connections 


By W. T. Ryan 


A practical man who knows transformers can do some 
marvelous stunts when he is really “up against it.”. Pro- 


fessor Ryan gives several ways out of perplexing situa- 
tions. 


Te central station operating engineer has many opportunities 

to resort to unusual transformer connections because of 
the flexibility of the various systems used for alternating cur- 
rent distribution. The use of one, two and three phase and of 
so many different primary and secondary voltages gives rise to 
very unusual situations. The ability to prevent a tie-up of an 
industrial plant by getting quick action in furnishing power from 
the central station may be extremely valuable to the central 
station company. Many of these unusual situations can be met 
with very little effort and with standard apparatus, by the use 
of special connections, if the engineer is sufficiently familiar 
with the various schemes of transformation and the possibilities 
of some of the unusual connections. 


It will be assumed that the reader is familiar with the con- 

nections of the standard lines of one phase 2,200 volt to three 
wire 220-110 volt transformers. Such transformers usually have 
a ratio of 20 or 10 to 1 and in addition high tension taps, mak- 
ing it possible to change the voltage ratio to 18 to 1, or 9 to I. 
It will also be assumed that the reader is familiar with the stand- 
ard star and delta three phase connections. 
Let us assume fer example that a bank of transformers are 
Supplying current at 350 volts to a three phase, 60 cycle soo 
volt d. c. rotary converter, and that the voltage supplied to the 
Primaries of the trans formers is 13,200. An industrial plant 
nearby requiring 30 kw. at approximately 2,300 volts is suddenly 
tied up. The business is offered to the central station company 
if they can supply service within 24 hours. 

It is found that it would require several weeks to secure a 
transformer having a 350 volt primary and a 2,300 volt secon- 

ary, and almost as long to secure a transformer having a 
13,200 volt primary and a 2,300 volt secondary. A local company 
carries in stock a line of standard transformers having 110-220 


volt secondaries and 2,200 volt primaries with 18 to 1 and 9 to 
I taps. 


The above problem could be solved satisfactorily as shown in 
Fig. 1, with three 10 kw. transformers, by putting the low ten- 
sion sides in series and the high tension sides in multiple. 

Or if only a 20 kw. and a Jo kw. transformer were available, 
it could be solved as in Fig. 2. The normal current through the 
secondary of the 10 kw. transformer at 116.67 volts will be the 
same as through the 20 kw. transformer at 233.33 volts. In 


350 


putting transformer windings in multiple they must be connect- 
ed so as to yield the same e.m.f. at their terminals. If the 
windings of two transformers are placed in series the current 
each will carry should be the same and the current passing 
through them must not exceed the normal current carrying 
capacity of any one of the transformers. The secondary wind- 
ings must not be operated in multiple unless they yield the 
same e.m.f. and have identical regulation curves, otherwise the 
transformer having the better regulation will take more than its 
share of the load. For example, if a 20 and a 10 kw. transform- 
er were connected as shown by Fig. 2, the capacity of the com- 
bination would be only 20 kw., because the current through the 
low tension windings must not exceed the normal carrying 
capacity of the 10 kw. transformer. 


Fig. 3 


As another problem, let us assume that the auto-starter pro- 
vided for starting a 30 h. p. 220 volt, three phase, 60 cycle in- 
duction motor has burned out and we wish to supply the motor 
with 110 volts for starting and 220 volts for running from a 
three phase 2,300 volt line with only a standard line of single 
phase transformers available. 

To solve the above problem connect the primaries of three 


40 ELECTRICAL AGE 


2,200 volt to 220-110 volt transformers in delta and connect the 
secondaries in star using the 18 to 1 ratios. Connect one end 
of a double throw three pole switch to the outer terminals and 
the other end to the middle points of the secondary windings 
as indicated in Fig. 3. When the switch is thrown to the left 


Fig. 4 


three phase current at 110.5 volts will be supplied to the motor 
and when thrown to the right three phase current at 221 volts 
will be supplied. 

Another solution would be to connect two 15 or 20 kw. trans- 
formers in open delta, as shown in Fig. 4. 

The capacity of two 15 kw. transformers connected in open 
delta is only 86.67 per cent. of 30 kw., since the current and 
e.m.f. in the transformer windings are displaced in phase re- 
lationship 30 degrees when this scheme is used. 

As another problem, it is desired to obtain 12 1-2 kw. at 600 
volts from a 2,200 volt circuit with a standard line of trans- 
formers available. The solution shown in Fig. 5 is one of sev- 


Fig. 5 
eral ways of solving this problem. If 2.5 kw. transformers 
were a standard size, it would be used instead of the 3 kw., since 
its secondary windings being connected in parallel for 110 volts 
will together normally carry more than twice as much current 
as a 5 kw. transformer at 244.4. 
Single Phase From Three Phase 
Sometimes so large an amount of single phase energy is re- 
quired from a three phase system that it would interfere seri- 
ously with the voltage regulation on the different phases. It is 
desired to use 50 kw. single phase current at 220 volts for electric 
welding and to distribute the load between the three phases of 
a 2,200 volt spstem. 


The transformers are connected as shown in Fig. 6. Instead 
of closing the delta the third secondary winding is reversed and 
the delta left opened as indicated. Each transformer must have 
capacity to carry half the current, therefore three 25 kw. trans- 
formers would be required for a 50 kw. load. 

(To be continued) 


$ $ + 
Where a telephone company had abandoned a part of its line 


and disconnected it from the system, it is still under the duty 
of exercising care to prevent injury to others from the part 
which is no longer in use. Where injury is caused by elec- 
tricity which comes in contact with an individual through such 
disconnected wires, the company is still liable for negligence, 
if due care in maintenance of its line would have avoided the 


accident. ° 
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Essentials of D. C. Armature Winding 


By T. Schutter 


This is the last of three articles; the others appeared in 
December and January. 


A Winding With a Dead Coil 

In the above winding all the coils which were placed in the 
armature were connected to the commutator. Fig. 16 will illus- 
trate a case where one coil will not be connected to the com- 
mutator in order to comply with the rule, that there must be as 
many coils in series between adjacent commutator bars as there 
are pairs of poles. To illustrate this take for example a sim- 
plex wave winding with 24 coils, 2 coils per slot, and 4 poles, 


20 + A 2 X 24 +2 
where C = 24, P = 4, A = 2, then Ye = ———— or ————_ 
P 
= 12% or 11%, since Y: must be an odd number Y: = 117. 
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As stated in the rule, the fraction is dropped, which will cause an 
inactive coil in the winding. Ve = Ye + Yr or 11 ＋ 2=9 o 
13, using the minus value of F, Y, = 9, the commutator pitch 
will be 11. The placing of the coils follows winding table No. 


6. 


Winding Table No. 6 


Coil 1, wound between spaces 1 and 12, in slots 1 and 6 
Coil 2, wound between spaces 3 and 14, in slots 2 and 7 
Coil 3, wound between spaces 5 and 16, in slots 3 and 8 
Coil 4, wound between spaces 7 and 18, in slots 4 and 9 
Coil 8, wound between spaces 9 and 20, in slots 5 and 10 
Coil 6, wound between spaces 11 and 22, in slots 6 and 11 
Coil 7, wound between spaces 13 and 24, in slots 7 and 12 

8 and 13 


Coil 8, wound between spaces 15 and 26, in slots 
Coil o, wound between spaces 17 and 28, in slots 9 and 14 
Coil 10, wound between spaces 19 and 30, in slots 10 and 15 
Coil 11, wound between spaces 21. and 32, in slots 11 and 16 
Coil 12, wound between spaces 23 and 34, in slots 12 and 17 
Coil 13, wound between spaces 25 and 36, in slots 13 and 18 
Coil 14, wound between spase 27 and 38, in slots 14 and 19 
Coil 15, wound between spaces 29 and 40, in slots 15 and 20 
Coil 16, wound between spaces 31 and 42, in slots 16 and 21 
Coil 17, wound between spaces 33 and 44, in slots 17 and 22 
Coit 18, wound between spaces 35 and 46, in slots 18 and 23 
Coil 10, wound between space 37 and 48, in slots 10 and 24 
Coil 20, wound between spaces 30 and 2, in slots 20 and 1 
Coil 21, wound between spaces 41 and 4, in slots 21 and 2 
Coil 22, wound between spaces 43 and 6, in slots 22 and 3 
Coil 23, wound between spaces 45 and 8, in slots 23 and 4 
Coil 24, wound between spaces 47 and Io, in slots 24 and 5 


When all coils have been placed or wound in the armature, the 
next step is to take the leads of any coil and cut them back, and 
tape them to prevent them from puncturing into any other cof 
or from the ends coming together and causing a short cif- 
cuit on itself: then the remaining 23 coils will be connected to 
the commutator as shown in connecting table No. 6. , 


— — — ů ů ———— 


Connecting Table No. 6 


Coil No. 1 is not connected as it is the inactive coil. 
Beginning of coil No. 2 to bar No. 1, end to No. 12 
Beginning of coil No. 2, end to No. 13 
Beginning of coil No. 4 to bar No. 3, end to No. 14 
Beginning of coil No. 5 to bar No. 4, end to No. 15 
Beginning of coil No. 6 to bar No. 5, end to No. 16 
Beginning of coil No. , end to No. 17 
Beginning of coil No. 8 to bar No. 7, end to No. 18 
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Beginning of coil No. 9 to bar No. 8, end to No. 19 
Beginning of coil No. 10 to bar No. 9, end to No. 20 
Beginning of coil No. 11 to bar No. 10, end to No. 21 
Beginning of coil No. 12 to bar No. 11, end to No. 22 
Beginning of coil No. 13 to bar No. 12, end to No. 23 
Beginning of coil No. 14 to bar No. 13, end to No. 1 
Beginning of coil No. 15 to bar No. 14, end to No. 
Beginning of coil No. 16 to bar No. 15, end to No. 
Beginning of co‘l No. 17 to bar No. 16, end to No. 
Beginning of coil No. 18 to bar No. 17, end to No. 
Beginning of coil No. 19 to bar No. 18, end to No. 
Beginning of coil No. 20 to bar No. 19, end to No. 
Beginning of coil No. 21 to bar No. 20, end to No. 
Beginning of coil No. 22 to bar No. 21, end to No. 
Beginning of coil No. 23 to bar No. 22, end to No. 
Beginning of il No. 24 to bar No. 23, end to No. 
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The practical method of connecting a wave wound armature 
to the commutator is to connect all the beginning or bottom leads 
to the commutator first then place the ends or top leads thé 
proper distance away from them as shown in the connecting 
table. 

Multiplex Wave Windings 

A duplex or triplex wave winding is considered in the same 
manner as a duplex or triplex lap winding. Whether a coil is 
wound with a single wire or with two or three wires it will be 
still be counted as one coil, and the calculations and formula 
will be the same as in simplex windings. There is one point 
which must be remembered—in case there is an inactive coil in 
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a duplex winding, neither of the two wires which compose the 
coil will be connected to the commutator, and in a triplex wind- 
ing none of the three wires which compose a coil will be con- 
nected to the commutator. To illustrate this take a duplex 
wave wound armature with 15 coils two wires in hand, 2 coils 
2C +A 2 * 15 2 
per slot and 4 poles where Y; = „% ĩ ⁰³ĩ—E u- — = 
P 4 
8 or 7, using the odd number Yr = 7, Yo = Yr + FV. = 7 K 2 
= 5 or 9, using the minus value Y» = 5, the short commutator 
pitch will also be used which is 7. The completed winding 
diagram is shown in figure No. 17. It should be remembered that 
each two lines are counted as one (1) winding space, since 
there are two wires in hand while winding. The positions of the 
coils in the slots and the winding spaces is shown in the winding 
table No. 7. 
a et 
Winding Table No. 7 


Coil 1, wound between spaces 1 and 8, in slots 1 and 


2 and 
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beginnings have been connected to the commutator. 
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Then the 


ends of the coils will be connected to five alternate commutator 
bars from their beginnings, or the ends of the coils whose be- 
ginnings are connected to bars 1 and 2 will be connected to bars 


11 and 12, etc. 


connections for figure No. 17. 


The following table will show the completed 


Connecting Table No. 


Beginning of coil 
Beginning of coil 
Beginning of coil 
Beginning of coil 
Beginning of coil 
Beginning of coil 
Beginning of coil 
Beginning of coil 
Beginning of coil 
Beginning of coil 


1 to bars 
2 to bars 
3 to bars 
4 to bars 
5 to bars 
6 to bars 
7 to bars 
8 to bars 
9 to bars 
10 to bars 


1 and 2, 
3 and 4. 
5 and 6, 
7 and 8, 
9 and 10, 
11 and 12, 
13 and 14, 
15 and 16, 
17 and 18, 
19 and 20, 
21 and 22, 


7 

end to 
end to 
end to 
end to 
end to 
end to 
end to 
end to 
end to 
end to 
end to 


15 and 16 
17 and 18 
19 and 20 
21 and 22 
23 and 24 
25 and 20 
27 and 28 
20 and 30 

1 and 2 
3 and 4 

5 and 6 


Coil 2, wound between spaces 


Coil 3, wound between 
Coil 4, wound between 
Coil 5, wound between 
il 6, wound between 
Coil 7, wound between 
Coil 8, wound between 
Coil 9, wound between 
Coil 10, wound between 
Coil 11, wound between 
Coil 12, wound between 
Coil 13, wound between 


spaces 
spaces 
spaces 
spaces 
spaces 
spaces 
spaces 
spaces 
spaces 
spaces 


3 and 10, in slots 


5 and 12, 
7 and 14, 
9 and 16, 
11 and 18, 
13 and 20, 
15 and 22, 
17 and 24, 
10 and 26, 
21 and 28, 
23 and 30, 


spaces 25 and 2, 


in slots 
in slots 
in slots 
in slots 
in slots 
in slots 
in slots 
in slots 
in slots 
in slots 
in slots 


3 and 
4 and 
5 and 
6 and 
7 and 
8 and 
9 and 
10 and 
11 and 
12 and 
13 and 


I 


Coil 14, wound between spaces 27 and 4, in slots 14 and 2 
Coil 15, wound between spaces 29 and 6, in slots 15 and 3 
D 

The method of connecting is as follows: first connect the two 
beginnings of the first coil to commutator bars 1 and 2, the be- 
ginnings of the second coil to bars 3 and 4, etc., until all the 


Beginning of coil 11 to bars 
Beginning of coil 12 to bars 23 and 24, end to 7 and 8 
Beginning of coil 13 to bars 25 and 26, end to 9 and 10 
Beginning of coil 14 to bars 27 and 28, end to 11 and 12 
Beginning of coil 15 to bars 29 and 30, end to 13 and 14 


By following the foregone rules and methods the winder 
should experience no trouble in either connecting or winding 
any direct current armature. If the coils in any armature are 
properly spaced and connected to suit the style of winding and 
the brush position, the armature must operate with proper re- 
sults. 

+ + + 


Don'ts for Meter Readers 
M. J. MURRAY 


A few suggestions in Don'ts“ for the Meter Reader to im- 
prove the service: 

1—Don't take it upon yourself to get into the customer’s cel- 
lar window to read the meter. 

2—Don’t enter the customer’s house unless you first see some 
one. 

3—Don't overlook leaks of gas anywhere. 
ous. Remember—Safety First, always. 

4 Don't forget that politeness goes a great way in repre- 
senting the company. 

s—Don’t overlook safety for the consumer, the company and 
yourself. 

6—Don’t mislead the customer in answering any question. II 
you are not sure of the answer, refer the customer to the office 

7—Don’t fail to verify reading and subtraction before leaving 
meter, which will help to keep down errors. 

8—Don’t fail to co-operate with the head of the department. 
Let's get together, pull together and make the meter reader's 
department the best department. 

g—Don’t fail at any time to promote the company’s interest 
by giving the best service at all times. 

10—Don't fail to report accidents promptly. 

—N. E. L. A. Bulletin. 
e è + 
Questions and Answers 


Q. How shall I pipe a number of steam jacketed cooking 
kettles for steam at 90 pounds boiler pressure so that the con- 
densation will be returned to the boiler. The temperature will 
have to be varied in the different kettles by means of a valve in 
the steam line. Robert E. Coleman. 

A. The all important point to observe in piping for the re- 
turn of condensation to the boiler is that the return pipe should 
always have a slightly downward slope toward the boiler— 
never upward, as this will form pockets in which the water will 
collect and cause water-hammer. The gradient should be about 
3% in. per foot. A steam trap should be included in the return 
line, although this can be omitted if the kettles are always un- 
der supervision while steam is turned on. 

In general, the diameter of the return pipe is one-half the 
diameter of the live-steam pipe; the manufacturers of the kete 


They are danger- 
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tles will tell you what size to use for the former. The return 
pipe will of course be under full boiler pressure, and at a 
temperature of 212 deg. F. so that it should be lagged. Valves 
should be placed wherever a single piece of apparatus, or a 
group, is connected to the system. 

t 4 + 

Q. The statement has been made that Aurora, Illinois, was 
the first city in the United States to adopt electricity for street 
lighting. I am told that this is a mistake, and that Aurora was 
in fact the third city to do so? Which, if either, is correct? 
If Aurora was the third, which were the first two? 

A. Disregarding the Jablochkoff candle (arc) system of 
street lighting which was installed on the Avenue de L'Opera 
and other portions of Paris in 1878, since this system could 
hardly be called a commercial success as it required a new candle 
to be switched on every two hours, the era of electric street 
lighting was inaugurated by the hanging of twelve “2,200-candle- 
power” (nominal rating) arc lamps on high ornamental poles in 
the Public Square of Cleveland, Ohio, in April, 1879. For 
references on this subject we can refer you to an article by Mr. 
Chas. F. Bush in the Century Magazine (1905), an article en- 
titled “Founders of the Electrical Industry” by George F. Strat- 
ton, Popular Electricity, Dec., 1911 and a pamphlet by Edward 
B. Lee entitled “Commercial Development of the Electric Light 
and Power Industry.“ - Roscoe E. Scott, National Lamp Works 


p 4 * 
Q. On taking charge of plant here I find a motor, direct 


connected to a centrifugal pump, which has the windings bad- 
ly saturated with oil. I would be glad to have your suggestions 
as to how best to clean the windings. The motor is 2,300 volts, 
so h. p. C. W. R. 

A. The best method for getting oil out of the windings of 
your motor is to dissolve it in gasoline or a good grade of 
kerosene. One way to do this would be to take the motor 
down and immerse it in a tank filled with gasoline, allowing 
it to soak for twenty-four hours, then remove it and allow it to 
drain until no more gasoline drips out, then reimmerse it for 
another twenty-four hours, then allow it to drain and dry out 
thoroughly. The idea is of course to dissolve the oil in the 
windings. What gasoline remains will dry off competely in the 
air and your motor will be as good as ever. 

Of course the length of time you keep up the treatment will 
depend somewhat on the condition of the motor. If the oil has 
gotten dry and sticky, it will take longer. We should think 
however, that three applications of the tank dipping process 
would get out all the oil that could possibly be removed. 

+ + + 

Q. How can I determine the horsepower of a direct-cur- 
rent motor which has no name-plate or any other mark? It 
is running satisfactorily on a 220-volt circuit, and is quite cool 


while drawing 23 amp. G. S. B. 
+ +} + 


Short Cuts and Minor Methods 


Judging from the number of Short Cuts we've re- 
ceived this month, our new section is going to be the 
most popular one in the paper. From now on we will 
offer a prize of $2.00 in addition to the space rate of 35 
cents an inch for the most ingenuious and useful sug- 
gestion in each issue. If you keep your eyes open, you 
can win! 

Safety Electric Elevator Control 

While working in a steel plant the elevator which was used 
‘for transporting the material from the first. to second floor to 
charge cupola went up through the roof breaking the cables and 
the frame structural work, and causing the plant to delay the 
melting of metal until the next day. I took a look at the mech- 
‘anism and ‘saw that the automatic limit control was the cause of 
it all. A split gray iron nut was used en a threaded shaft to 
reverse the controller. This nut cracked, and the strain which 
it had to produce to shift the controller opened it up and caused 
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it to jump the threads letting the elevator go up through the 
roof. I inquired and found that the same thing had happened 
several times before, so I remedied it with an electric limit 
switch which is shown in the diagram. This worked with per- 


fect satisfaction as it made it impossible for the elevator to 
run too high. 

In the same plant we had a converter operated by a series 
motor controlled by a drum-type controller. When installing an- 
other converted we wanted to economize both in money and in 
space, so decided to use the same controller. This was prac- 


ticable, since both motors were never in use at the same time. 
By using a 3-pole double-throw switch as shown in the diagram 
we were able to accomplish the purpose with entire satisfaction. 
Herman Thomas, New York City. 
+ 4＋ * 
Extending a Trolley Line 


At the cement plant of whose electrical department the writer 
has charge it was decided to buy a steam locomotive to haul 
cars over a new extension of line onto rough ground, to serve 
a steam shovel. There was an electric trolley line already work- 
ing to a shale quarry some distance away, and the steam line 
branched off from this. When the shovel was ready, the locom- 
tive had not been delivered, and so there was an expensive de- 
lay. So it occurred to me to use the electric trolley car, but 
there was no line out the new branch, and no material for one. 

The picture shows what we did. Placing a high pole on the 
inside of the curve, we ran a No. 6 weatherproof wire from the 
trolley wire to the top of the pole, then down around a sheave 
block attached to a weight, and up through another sheave. This 


last sheave was at the end of an arm extending about 3 ft. from 
the pole. From this the wire ran a plug, for which a receptacle 
was placed just under the trolley car roof, and connected to 
the motor circuit just outside of the circuit breaker. A loop 
of heavy belt-lacing was attached to the wire and fastened to a 
hook in the side of the car; this was to take all strain off the 
plug. 

In operation the mortorman would run to the switch, pull 
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Putting “The Punch” Into Copy 


By H. A. Lemmon 


HA you noticed the sudden awakening among the book 
publishers,” said the new sales manager. “Everybody 
knows that a novel is going to contain a girl—The Girl—and 
a man, who finally prove The Man, together with some hand- 
picked difficulties, but all at once the wise men who market these 
diversions are really saying something in their ads. Pick up 
any magazine these days and you will find half a dozen book 
ads which, while more or less alike, really make personal con- 
tact with the reader. Usually there is a picture of a girl sitting 
on nothing in particular, and dangling her legs which are dec- 
orated with silk as far as visible—and that is quite a way. Then 
we go on something like this: | 


‘Unhand Me Villain’ 


said the beautiful shop girl. ‘I hear the sound of approach- 
ing footsteps on horseback.’ She was just an unspoiled 
country girl and he—he was a man of the world, wealthy 
and accustomed to having his way with such as she. He 
had found her poised on the river bank—a bottle of cyanide 
in one hand, and a revolver in the other. Then there was 
the boy from home, but— 


“Now you know right away whether that book is going to 
appeal to you or not. If you like that sort of story you will 
buy it. If not you wouldn't have bought it anyway. It is a 
fine example of personal contact—or human interest, as the 
newspaper boys would say—advertising, and every central-sta- 
tion advertiser can learn much by studying it.” 


So He Began to Study It 


After the new sales manager had finished his toaster cam- 
paign which resulted in the sale of seven three-dollar toasters 
at an advertising expense of a trifle over $47 each, he concluded 
that this little matter of advertising was worth looking into. 
He was also aware of the fact that the many beautifully-printed 
Pamphlets, furnished by the manufacturers, and which he had 
caused to be inserted in the envelopes with the bills, brought 
No appreciable returns. He sometimes wondered if he would 
be lonesome as one who largely wasted his advertising appro- 
Priation. He studied these little booklets, cards, etc., so freely 
supplied. If he had not tried them out many times he would 
have believed them all that is necessary. It took him a long 
time to find the deficiency; and even after he felt he was on 
the right track he did much experimenting to satisfy himself 
his deductions were correct. Finally he arrived at these startling 
Conclusions: 

First. Any dealer in electrical goods, any salesman of these 
goods and nearly any clerk in a central station, can write as 
good an advertisement as can the expert. 

Second. That advertising is not an art. It is not mystery. 
It is an exact science. 


The story of his experiments in advertising is a long one. 
Also it was an expensive one; but it resulted in the above con- 
clusions. 

What happens when the average central station man starts 
to write an advertisement to sell electric ranges, for example. 
He usually looks through a collection of the manufacturer’s 
booklets and endeavors to include the points contained in them. 
In other words he endeavors to sell electric ranges. 


Advertising an Electric Range 


Now it so happens that there isn’t anyone in the whole world 
who wants to buy an electric range. And yet there are thous- 
ands of women in any territory who are suffering for better 


J She Would Enjoy 
I Can't be Bothered This Way Telephone Service, Too 


any longer, Jones. it's the fourth nme 


to telephone. Call up the telephone 


and start to work st your tele- 


this morning you have Interrupted me WI, you sit down st your desk 


company at once and order aa extensa 
for your desk.” 
Is your work often interrupted in this 


way or du you often have to interrupt 

when you wish to telephone? 

Why not end the problem by peying 

fitry cents a month for an extensos 
telephone ? 


phone, when you let the tele- 
phone save trips about town in all kunde 
of weather for you— 

Just think for a moment and ash 
yourself if there's not someone at home 
who would enjoy telephone service, too. 


Telephoes Service mey not 
Sn 20 Much of you think. 


D NEW YORK TELEPHONE COMPANY 


Cal eur acerest Comwnarcioi OGice 
fer partu viars. 


Why not ask for particulars? 
D NEW YORK TELEPHONE COMPANY 
A —~% D-8 


Two good advertisements for telephone service. A 
familiar phrase, as in the left-hand caption, always gets 
attention. This caption and the cut really tell the story. 
The right-hand ad ts addressed to the husband; note 
the appeal in cul, caption, and copy to the masculine de- 
sire to protect. “Price” ts cleverly introduced. 


cooking methods. That is, they are longing, prehaps unconsci- 
ously, for some of the things an electric range will give them. 
So instead of selling them electric ranges we must sell them 
the things electric ranges will accomplish, and we will talk very 
little about the range and a good deal about those things. 

The Sales Manager went to work jotting down reasons why 
various women should be considered eligible range prospects. 
He soon found that a surprisingly small number of words in- 
cluded every possible buying motive. The next thing he learned 
was that these same reasons for purchasing would apply to any 
article which might be affered for sale, and that all the women 
of his acquaintance could be classified into extremely few 
groups; and pretty soon a chart suggested itself. 
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Every advertisement must be an appeal to one person; be- 
cause there are many of him is why advertising can be made to 
pay. When you are endeavoring to sell to a women in your 
shop you strive to find the point which will appeal to her and 
force that to the front. You don’t weaken your talk by enumer- 
ating everything you can think of in favor of the article you 
wish to sell—that is, if you are a real salesman. Your skill in 
locating the proper appeal fixes your ability as a salesman. Ad- 
vertising does not require so much skill, in this respect, because 
your appeal goes to the community as a whole, and you can 
deal with people ty groups. 


Getting the Personal Touch 


First of all put personality into your wording. Don’t attempt 
fine writing. Your own vocabulary is sufficient. If you seek to 
refine it you will have a result that is stilted and lacks the punch 
your own conversation has. Remember that it is the simple and 


Awarded Grand Prize Pan- 
ama-Pacific International 
Exposition San Francisco 
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—And No House- È) 
cleaning Twice a Year 
When you let the wonder-working Eureka 
Electric Vacuum Cleaner do your housework. 


So thoroughly does it clean that when the 
semi-annual housecleaning time comes ‘round, 
the rugs, Carpets, curtains, mattresses, pillows, 
etc.. are just spick and span—all the work is 
done you are free from worries, backaches 
and that long ten day siege of ceaseless dust- 
ing and sweeping 

The Eureka ts very light in weight - mechanically 
perfect and has special attachments and features not 
found on Vacuum Cleaners elsewhere - see it first 
before you buy. 

q $0.00 down places one in your home to-day — balance 
easy payments. 


Your Company’s Name Here 


“Tousce-cleaning” is a word that catches every house- 
wifes eye. Arrangement of the caption makes tt easy 
to read. A better layout would put the caption in the 
upper left-hand corner; “pardonable pride” put “Award- 
ed „ etc., in this valuable space. 


direct—the obvious—that sells goods through newspaper space. 
You are far more likely to make your ad too dignified than to 
make it too breezy. One of the peculiarities is that you can 
speak to a lady through your advertising space in manner so 
light that it would be an offense in oral conversation. Some 
advertisements are so dignified that they are barely advertising 
at all—they are merely a pose. Some of the large jewelry firms 
illustrate this. Their very name sells their goods at higher 
prices than their competitors’. Pose is their biggest asset. So 
get down to brass tacks, assume that we wish to campaign suc- 
tion cleaners, for example. Looking down the first column of 
our chart we decide that our first ad will be addressed to the 
housewife—to make her realize the necessity of a cleaner—so 
we check ‘housewife.’ It is obvious that a clearer will save both 
‘time’ and ‘lator’ and by doing so must bring ‘leisure’ and ‘ease.’ 
As we are appealing directly to the housewife. who will use it 
herself, it is obvious that we will not check ‘love.’ ‘Pride’ and 
‘emulation’ are possible appeals of course for many articles are 
sold because the purchaser's neighbor has them. However, we 
will check ‘enjoyment,’ ard as this ad chances to contemplate a 
sale to the party we are writing it for we check ‘housewife’ in 
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the last column. Another in the series would te an appeal to 
husbands to eliminate the drudgery to which their wives are con- 
demned unless they have cleaners, and in that case the check- 
ing would remain the same all through except in-the last column 
where it would appear after ‘husband.’ And there we automa- 
tically have the skeleton of our advertisement. We ask the 
woman, whom we have charted, to purchase a suction cleaner 
because it will save time and labor for her, giving time each 
week for enj oyment. 


A Good Advertisement Features the Obvious 

“For what other reasons would 
one te likely to buy a cleaner?” And there you have it. A 
good advertisement is almost invariably the obvious. Nothing 
is so unusual and so novel as the obvious. The chart holds us 
to it. Glance through central station advertising and see what 
a small per cent. of it makes any personal selling appeal. We 
can write several more advertisements by varying only the 
check marks in the three center columns. In fact any possible 
combination of checks therein can result in a good advertise- 
ment. 

Now the touch of individuality ard personality on the part of 
the central station man comes in. To say that a cleaner saves 
a housewife time and lator is not enough. It is commonplace 
and rather in the abstract. So we will tell her how much ume 
each day, or each week, it will save, ard thus we visualize into 


“Why, of course!” you say. 


For Savcs Brings Appeal To 
Housewife Money Profit Love Housewife 
Mother Enjoyment Mother 
Daughter Daughter 
Sister Convenience Sister 
Husband Time Leisure Pride Hus band 
Brother Brother 
Son Health Son 
Friend Labor Ease Emulation Friend 

Chart for Retail Advertising 
a living statement what was merely a weak suggestion. It saves 


labor but that means little in itself. So we will spend a sentence 
which will perhaps not mention the word labor at all, but will 
picture the back-aching broom ard the muscle-rackinz dustcloth. 
In mere statement that a woman may save an hour a day loes 
not mean so much to her as it does to a busy man. So we will 
help her realize how she might enjoy that hour. And there your 
imagination and knowledge of women—perhaps your wife— 
will supply sufficient suggestion. One of the advertisements, 
hereafter rertiored, suggests that it provides time to go to the 
movies. It might as well be the club, etc., etc. Another form 
of suggestion, is by a question, such as: 

Would vou rather spend an hour each morning listening to 
your phonograph, or sperd it sweeping a heavy carpet, and on 
your knees with a wearisome dustcloth? 


A Question With a Personal Answer 

The answer is so obvious that the question becomes personal. 
The obvious is always personal. Now the woman who reads 
that question may not possess a phonograph and she may not 
enjoy ‘canned music,’ revertheless she will recognize the per- 
sonal appeal, for she will sav, in effect— 

“Well, I wouldn’t spend an hour a day listening to the best 
phonograph ever made.” 

Very well, but as her brain will do the obvious thing, it will 
immediately grope about for an answer to the implied question 
she herself has raised— 

“How would I sperd an hour every day? 

“Why, I would read good tooks, or get outside“ —or any one 
of a dozen things that will appeal to her. If, however, we 
hadn’t suggested some use for that hour we quite likely would 
not have whipped her brain into forming a picture of its em 
joyment.“ 
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Time, labor, leisure, ease and convenience are words so com- 
mon as to mean but little, but when we have energized them, as 
outlined above, we will have an advertisement that many a 
woman will feel was written especially for her. And that is 
what central station advertising is for—to visualize the appeal. 
Waste no space simply making the article known. The manu- 
faeturer does that. Your task is to make its necessity obvious. 

Now the Sales Manager’s own chart carries out all these 
things in considerable detail, Lut it started with the skeleton 
shown. You canrot write a poor advertisement if you follow 
some variation of this system. In addition it will make you 
a better salesman. 

That chart is worthy a great deal of study. It is so simple 
that it might easily te dismissed without much thought, but the 
facts are that it embraces the outline of any possible advertise- 
ment in the retail business. it applies to dry-goods just as well 
as to electric appliances. Take any good retail advertisenent— 
one that actually sells goods— ard analyze it. You will find that 
every ad indicated on the chart as you check it off. Another 
interesting thing about it is that if you give a five-year-old 
child a pencil and ask him to check off one or two items in each 
column—it doesn’t matter in the slightest what one he checks— 
the resultant combination provides a skeleton of a gcod adver- 
tisemez.t. 

Writing the Caption 


Now that we have written the body of our ad to appeal to the 
one woman we have in mind, we are all ready to give it the 
eye-catching phrase which will compel attent on, and which will 
force her to recognize a personal message. Suppose by way of 
illustration, that we had checked “Health” and “Mother” in the 
last two columns of the chart. A vacuum cleaner means better 
health for the children by removing germs promptly before 
they are picked up by the romping youngsters. So we will sug- 
gest what might happen to people who don’t have a vacuum 
cleaner, and we will start with the word 


MEASLES 

That one word will attract the attention of every mother 
whose children are suffering from that disease at the time she 
sees it. Let’s add a few words: 

| MEASLE IS PREVALENT 

A few more mothers, with young children, will read the article. 
If, when the horrors of infantile paralysis filled the newspapers, 
we changed our-heading to read: 


MEASLES IS MORE DANGEROUS THAN INFANTILE 
PARALYSIS 


we would have given a number of mothers an unpleasant start, 
which would be nearer what we want for advertising purposes, 
except that it contains too many words. Three or four words 
5 a time is all that the average brain will record from a mere 
glance. 


YOUR CHILDREN MAY DIE FROM MEASLES 
will get about as large a percertage of results as we can rea- 
sonably hore for, ard so we have alout arrived at the peak of 
Probabilities in interest-comrelling headlines. If we might 
write :t— 

YOUR LITTLE GIRL WILL DIE OF MEASLES 
we will be at the acme of possibilties. That heading will throw 
a chill into the heart of every mother of a little girl, and our 
audience is only limited Ly the number of mothers of little girls 
who sce the advertsiment. This line is still too long but the 
first three words, ‘Your Little Girl’ will compell the extra brain 
effort required. It doesn’t seem recessary to make any further 
analysis of these progressive steps in compelling interest and 
attention. 

Unfortunately, for us, we cannot often make so strong an 
appeal as the life of children, tut we can always make it a per- 
sonal one. We can at least use the words ‘you’ or ‘yours.’ 
Your Husband, Your Wife, Your Little Daughter, Your Sweet- 
heart, etc., makes your message a personal one to every reader 
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who comes within the class for which it is written. Here are 
some headings from a marufacturer’s advertisements which il- 
lustrate the principle: ‘In Your Shop,’ ‘In Your Home,’ ‘Use 
Your Fan to Help Keep You Warm,’ ‘Make Your Show Win- 
dows Sell Good at Night,’ etc., etc. 

A little less direct in wording, Lut not in thought, are these 
from the Society for Electrical Development: For a toaster, 
“Having Breakfast With Daddy;” for an electric iron, “She 
Had Time for the Movies;” for an electric range, “Be an Eight- 
Hour Wife;” for a sewing machine motor, “Now She Enjoys 
Her Sewing.” The last is worthy a word or two. Obviously it 
appeals to any one who is considerate of, or loves, Her;“ so it 
would be a splendid wording if the check mark on your chart 
was on “Love.” It apreals to the husband, the son, the brother 
and the father, the mother, the sister and the daugther. Now if, 


General Electric 
Westinghouse 
Hotpoint 


Hughes 


—Names known all over the world 
where electrical devices are used. 
They stand for tried and tested ideas, 
thorough workmanship; efficient and 
satisfactory products. 
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Electric 
Ranges 


—bearing these names are depend- 
able; there is nathing experimental 
about them, we recommend them to 
our patrons as the best cooking de- 
vices made, barrug none. 


Thie eAvertisement abpecred over the signature of a cen- 
tral station company. From the standpoint of the chart it ts 
enurcly urong, as tt appecls to no instinct which could re- 
sult in a sale. There ts no point in advertising names 
which at present mean little to the public. While this ad- 
vertisement would no doubt do good in creating “good 
will,” the expense could hardly be justified. 


in a subsequent issue we re-write the advertisement and change 
the heading to ‘You Will Enjoy Sewing’ we will have made 
a direct appeal to everyone who can possibly be interested in 
sewing machine motors—from whatever standpoint—save the 
professional dressmaker ard seamstress. To her the appeal 
may be addressed to facts relating to increased output which 
means more profit; and also to the small cost of operation. 

Tricks in making phrases, smart turn of words, are not ad- 
vertising. A good advertisement may be written accidentally, 
but with the chart there is no excuse for a poor one. Another 
thing the chart will do: It will get the idea out of your head 
that price is a paramount consideration in the sale of electrical 
goods. You will find something else to appeal to; and will be 
agreeaLly surprised to find it more effective. Of course the 
chart as it stands applies to one class of advertising, and 
would need modifications if you went to do “good will” adver- 
tising, for instance. But the general principle as indicated by 
the column heads holds good. 

* * *. 

The Stoneware Electric Stove Co. has opened offices in the 
Century Building. Denver, Colorado, and at 279 Minna St., 
San Francisco, California. 
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Not How Cheap to Buy 
(Continued from page 31) 

Perhaps he would only arrive at a result which would be fifty 
or maybe sixty per cent. accurate, but isn’t even this approxi- 
mation a more sound foundation upon which to build a busi- 
ness than pure guess work. Things do not just happen to 
come out right. There is a cause for every effect; there is a 
fundamental reason for every result, and successful electrical 
merchants do not happen. If he carries the right line, if he 
is aggressive, if he applies the proper merchandising methods 
and if the field for the sale is there in his community, then 
all of the factors for the making of successful electrical mer- 
chandising are right, and if he is a good business man, he will 
succeed. If one or more of these factors are missing, his 
chances for success are nil. 

The first reason why an electrical 
merchant should strive for volume is 
that he will so gain for himself recog- 
nition as a “worth while” distributor 
and thus demand the respect and attention of the manufactur- 
ers, central stations and all others who look to them to prove 
their fitness as distributors of electrical merchandise. 

The second and equally important reason is that it is only by 
increasing the volume of sales without sacrificing gross profits 
that he is enabled to cover the so-called irreducible minimum of 
overhead expense. In this minimum are included such items as 
rent, light, heat, telephone and counter sales-help expense. A 
dealer doing a $20,000 a year business in appliances has to main- 
tain a certain overhead expense. By handling the proper lines, 
employing aggressive sales methods and doing the right kind of 
local advertising, he should be able to increase his volume to 
$40,000 per year without increasing his overhead expense. This 
is possible providing the buying power of the community will 
respond to intensified sales work, but let the dealer find this 
out before he opens his shop, rather than at the end of the year 
when he scratches his head and says, “Oh, where have my pro- 
fits gone?” 


Two Reasons Why 
Volume of Sales 
Is Necessary 
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Lighting of Piers and Docks 


(Continued from page 34) 
cially bad if the pipes run close to the lighting unit, as a large 
part of the light is absorbed or reflected and does not reach the 
working plane. 

A single row of lamps down the center may give sufficient 
illumination for a narrow pier. With an arrangement of this 
kind the minimum illumination will be along the sides of the 
pier and hence it is desirable to make this minimum some- 
what higher than is necessary with two rows of lamps. A 
minimum of 08 foot candle should be provided and it may be 
advantageous to have a minimum of one foot candle. 

Provision should be made for connecting lamps for use out- 
side of the pier. In order to light up the hatchways on the 
ships, lamps in deep bowl reflectors or in flood lighting re- 
flectors may be suspended from some part of the ship and ad- 
justed to send a beam of light down into the hold. Other 
flood lighting units may be provided for lighting up barges 
from which coal or cargo is to be transferred to the ship. 

In order to be economical of power there should be provision 
for control of small groups of lamps. If it is necessary to work 
in one section of the pier while the other portions are vacant 
the lamps in this section only are lighted. A system of lighting 
for the watchman is also advisable. These units may be small 
and widely spaced and are used merely as an aid in protecting 
the goods which are stored in the building. 

Open Docks 

Open docks must be lighted from lamps supported on stand- 
ards down the center line or along the sides. The center line of 
standards may be provided with cross arms and have lamps at 
each end of the arms. 


The standards along the sides are usual-. 
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ly of the goose-neck type. Deep bowl reflectors should be used 
in both cases. The service conditions are very severe for the 
fixture and the lamp, because wind, waves, and collisions of 
boats with the dock cause sudden shocks which stress the fix- 
ture and may break the filament of the lamp. The higher the 
supporting posts the more severe are the service conditions. 
High posts not only tend to magnify the vibration of the struc- 
ture but also are violently shaken by gusts of wind, the com- 
bination making a condition which only the most rugged lamps 


can successfully withstand. 
F + + 


Coming Conventions 


, American Institute of Electrical Engineers. Mid-winter 
convention, New York City, February 7-9. Secretary F. L 
Hutchinson, 33 West Thirty-ninth Street, New York City. 

New Mexico Electrical Association. Annual convention, 
Albuquerque, N. M., February 12-14. Secretary pro tem, E. 
A. Thiele, Roswell, N. M. 

Southeastern Electrical and Gas Association. Annual con- 
vention, Dallas, Tex., April 26-28. Secretary, H. S. Cooper, 
405 Slaughter Building, Dallas, Tex. 

Wisconsin Electrical Association. 
Pfister, Milwaukee, Wis., March 15-16. 
Haseltine, Ripon, Wis. 

Arkansas Association of Public Utility Operators. Annual 
convention, Pine Bluff, May 16-18. Secretary-treasurer, R B. 
Fowles, Pine Bluff Company, Pine Bluff, Ark. 

Electric Supply Jobbers’ Association. Semi- annual meet- 
ing, Homestead Hotel, Hot Springs, Va., May 22-24. Secre- 
tary, Franklin Overbagh, 411 South Clinton Street, Chicago, 
Ill. 

It has been announced by Secretary T. C. Martin that the 
1917 convention of the National Electric Light Association 
will be held at Atlantic City, N. J., from May 29 to June 1. 


Annual meeting, Hotel 
President, W. E. 


+ + * 
New York Metal Prices 

Jan. 31, 1917 
Copper, prime. Lakkeeeeeeke eto 31.75 0032.25 
, ß 32.50 O33. 50 
%% »A ³˙»¹¹¹ʃ % -à( 20.25 029.75 
Wire Dase? cas V 37.00@38.00 
London std. pooe gees 134 0/0 
Lead. ete Moa dT we ³Ü¹A nance ee 8.00 
Nickel siros , Shue aa ach obs wees 45.00 
Zinc, sheet, f. o. b. smelter® ......... cece ee eee 21.00 
IIJJJJCCöô.Ü¹ð¹wͥ⅛ ¹ũ0;ü;; ]ĩx ß cee ] gw 45.85 
Aluminum, No. 1 Virgin, 980 58.00 060. 00 
)!;öͤ;Ä˙’ ũ ü..., ðx 6; ö m — 10.420010. 67 

Old Metals 
Copper, strictly cruciblessw⁊ UU! 27.00 O28. 0 
Brass heart. paasa rn ae ²Äũdvy wee ee ees 15.00 015.50 
Brass, flfilföülb•b• ( 7öƷ7ũĩi5 11.50 012.00 
JJ. ĩðͤ/ ⁵ĩᷣͤ u ĩͤ K 8 7.25 07.375 
nee f aaeawes 8.500 9.00 

* Nominal. 
$ p C 


The Superior Court of Pennsylvania has held that the Public 
Service act is a valid exercise of the police power of the State 
and that where the commission refused a certificate of public 
convenience for the operation of a second central station com- 
pany in a community, this act was within the commission’s 
powers and in accord with sound public policy. That un- 
restricted competition in public utilities has been definitely 
shown by experience to be ultimately unwholesome to the com- 
munity; the invariable rule being that, in addition to the cut- 
ting and destruction of rates and’ other practices outside the 
range of sound business, one company is absorbed and the 
survivor recoups its losses at the expense of the public through 
excessive charges. 
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New Products 


And How to 
Use Them 


A Monthly Review of New Apparatus, Equipment and Specialities of Known Value 


Electric Fans for 1917 


Boker & Company, New York City 

Fans handled by this firm are made by the well-known firm 
of Ercole Marelli & Company, of Milan. This year a new 
model 10 in. fan has been introduced which has a universal. 
motor, and may be used as either desk or bracket fan. Instead 
of the usual -knuckle-joint, the motor may be lifted from the 
base at the swiveling pin, which is then set in another bearing 
at right angles to the former one. Tilting about a horizontal 
axis is allowed by a trunnion support about which the weight 
of the motor is practically balanced. 

Included in the line are 12 
and 16-inch fans of desk type, 
convertible to bracket type by 
use of an elbow fitting. All of 
these have trunnion support for 
tilting. The oscillating me- 
chanism is of a new type, and 
has no exposed moving parts 


save a small, slowly revolving shaft which is well protected by 
the fan guard. By turning a thumb screw the arc of oscillation 
is varied from a minimum of 10 deg. to a maximum of 120 deg. 
By throwing a lever the fan may be locked in any position. 

All Marelli motors are said to be nearly noiseless in operation 
and the fan blades have been so designed as to make only the 
slightest swish in cutting the air. These features will be espe- 
cially appreciated for use in small rooms and telephone booths. 

Ceiling fans, of the four-blade and rotating type, exhaust 
fans, and special fans for ships and railroad cars are also furn- 
ished. 

+ + +e 
General Electric Company 


Most of the fans placed on the market for this season are 
Practically identical with those of last season, only such changes 
as engineering experience has shown advisable having been 
made. 

The ꝙ inch fans were especially designed to meet the demands 
of those who consider the 8-inch fan too small for effective 
Service, 

All 9-inch, 12-inch and 16-inch fans are arranged for two 
Or three operating speeds with “off” position. The control 
Switch which is mounted in the base is of the improved lever 
design with notched guide, insuring a positive setting for each 


The 12-inch and 16-inch non-oscillating designs have swivel 


and hinge joint mounting permitting the movement of the fan 
horizontally or vertically through a wide angle. The ease of 
conversion from desk to bracket type is a notable feature. This 
type of fan is extremely popular because of its universal ad- 
justments. The g-inch fans have a hinged mounting only; the 
swivel feature is omitted because of the extreme lightness of 
the fan. 


— — 


New 9 in. Oscillator 


Slow-S peed Residence 


The reduction mechanism of the oscillating fan is enclosed in 
a dustproof cast iron box mounted on the rear cap. The 
crank disk operated by the slow speed shaft which projects 
through the lower section of the gear box, carries the connect- 
ing rod. This rod swings at one end upon a stud fastened to 
the stationary support and at the other end upon a crank pin 
which is adjustable with relation to the center of the crank 
disk. 

The upper adjusting nut which throws the oscillator “in” and 
“out” and the lower adjusting nut which changes the arc of 
oscillation are easily actuated while the fan is in operation and 
each produces a definite result. An additional adjustment in 
the pedestal permits swiveling the ring mounting for fan body 
and therefore the center of oscillation within a range of 90 
deg. Thus the oscillator, having a maximum stroke of 90 deg. 
and a swivel adjustment of 90 deg., may be adfusted to any point 
within an arc of 180 deg. A simple friction device in the re- 
ducing mechanism prevents the motor from overturning or 
burning out should it encounter an obstruction during the 
stroke of oscillation. The steady and graceful operation is due 
to a two-bearing support for motor body, straight connecting 
rod and a correctly designed train of gears. The ideal arrange- 
ment and liberal proportions of all moving parts are notable 
features. 

te 4 $ 
Menominee Electric Manufacturing Company 

Two popular-priced fans in the eight-inch size are the leaders 
of the Menominee line for 1917. One, the non-oscillating model, 
was introduced last year, and its success led the makers to bring 
out an oscillating fan. On each of these fans the motor is uni- 
versal, and on the oscillator a switch gives three speeds. The 
oscillating mechanism is the same as used on all the company’s 
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fans. Range of swing can te changed at will while the fan is 
in motion. These fans are finished throughout in black enamel. 

Arother attractive fan is the 12 in. universal model, for eith- 
er alternating or direct current. The price of this fan is lower 
than that of an induction type fan, while its operation is as 
quiet. For use on tables and desks, the Menominee horizontal 


New 8 in. Oscillator Table Fan 


fan is popular as the breeze is distributed in a horizontal plane 
which will not blow papers from a desk, and which distributes 
the breeze over a wide range. It has a universal motor, and is 
finished in black-and-brass, or white enamel and nickel. A 
fan for attachment to any pendant socket is popular for use 
where space is valuable. It throws a downward breeze, and has 
a universal motor and is finished in aluminum and nickel. Its 
weight is about 2.75 lbs. 

The Menominee Company also makes the usual 12 and 16 in. 
fans for direct current and for alternating current, finished in 
black lacquer with brass blades and guards, and having three 
speeds. Both oscillating and fixed types for desk and wall 
mounting are available. 

he % Z 


Pittsburgh Electric Specialties Company 


This company specializes in small fans, for which there is an 
increasing popular demand. Smallest of the line is the “Little 
Giant,” a 4-in. fan for the use of travellers. Its weight—2.5 


Pittsburgh “Little Giant” and 8 in. Fans 


ibs., and its small size make it easy to carry in a traveling bag, 
and as it has a universal motor it can te used practically any- 
where. Finishes are solid nickel, or black with brass guards 
and fan and the retail prices are $5.50 and $5.00 respectively. 
For desk use a 6-in. fan is made with single-speed universal 
motor, round base, and choice of nickel finish at $7.so or black 
with brass guard and Llades at $5.co. It weighs only 3.75 lb., 
8-in. model has three speeds, controlled by a rheostat in the 
base. The latter is square, and of pleasing lines. Prices are 
$11.00 in nickel and $9.00 in black with brass trim. The weight 


is 5.75 lb. 


The Robbins & Myers Company 

One new model has Leen added to the Robbins & Myers line 
of fans for 1917. This is an 8-inch non-oscillating fan with a 
drawn steel frame. With the addition of this fan, the entire 
line of Robbins & Myers fans are now furnished in the drawn 
steel construction. 

The 8-inch fan, known as Model 28, is the universal, series 
type. The fan will operate on either direct or alternating cur- 
rent of any voltage from 100 to 120, and any frequency from 25 
to Co cycles. It can also be furnished to operate on low voltage 
storage battery circuits. A switch in the base provides two run- 
ning speeds. 


— 


Model 28— Models 2 
New 8 in. Fan and 27 


Model 26 A. C. and Model 27 D. C. is a g-inch oscillator. 
Model 26 has a universal series motor and will operate on 100 
to 120 volt direct current as well as 100 to 120 volt alternating 
current, 25 to Co cycles. It can also be furnished for 220 volts 
A. C. Model 27 is furnished to operate on 220 or 32 volts direct 
current. 

Models 21 alternating current and 22, direct current is non- 
oscillating fan which is made in 12-inch and 16-inch sizes, for 
operating on all standard voltages and frequencies. It can be 
furnished with four or six blades as desired. l 

Model 24 alternating current and Model 25 direct current 1s 
an oscillating fan which is made in 12 and 16-inch sizes, for 
operating on all standard voltages and frequencies. It can be 
furnished with four or six blades as ordered. 

All desk and oscillating fans are supplied with a separable 
plug and 10 feet of new code black reinforced cord. All are 
adjustable for desk or wall bracket mounting. The standard 
finish is black with gold stripes around the body. 


) y 3 
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Models 24 Models 21 
and 25 and 22 


The line of ceiling fans is the same as listed for 1916. Style 
“H” is a plain type alternating current fan. It can also be 
furnished in ornamental design and is then known as style 
“G”. Style “B” is a plain direct current fan. A direct current 
ornamental fan, known as style “C” can also be supplied. 

The 12 and 16-inch ventilating fans will also be furnished 
in the same design as in previous years. 

$ + + 
Russell Electric Coinpany, Chicago, III. 

This company specializes on an 8-inch non-oscillating fan 
known as the “Aerofan.” Its name is taken from the ‘shape 
of its fan, which is said to be that of an aeroplane proppeller. 
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It is made of finely finished wood, 
and will give, according to its mak- 
ers a displacement of 2,910 cu. ft. 
of air per minute at a velocity of 
28.4 miles per hr. Instead of con- 
trolling its universal motor by 
shifting the brushes or by serics 
resistance, taps are taken out of the 
field coils, which enables the ficld 
strength to be varied without the 
inclusion of any extra resistance in 
the circuit, or the modification of 


the communication efficiency, or 
heating characteristics at any speed. 

The complete equipment weighs five pounds, and includes 
8 ft. cord, and plug. Finish is in nickel and gun metal. 


+ + + 
Sprague Electric Works, N. Y. City 


Sprague fans for 1917 retain the features which have dis- 
tinguished them in the past. Chief among these are the 
single field coil construction which is well known to the 
trade, having been used in the Sprague-Lundell fan since 
1892. That this fan still retains its place in the fan motor 
field after 26 years of keen competition, is a tribute to its 
quality and efficiency. 

A new blade with a curved edge has been designed which 
increases the efficiency of the fan. This blade also makes it 


possible to use an improved guard which is very neat in 


appearance and rigid in construction. 


The complete fan, including motor body, base, blade and 
guard will be finished in black enamel. A 10 ft. cord and at- 
tachment plug will also be supplicd with each 9, 12 and 16 
inch fan. The fan as shipped from the manufacturer will 
therefore be ready to operate without additional labor or ex- 
pense. 

Ceiling fans are four-blade with a sweep of 56 ins. and 
have three-speed switch. The Sprague “Midget” ceiling fan, 
having a sweep of 32 inches, furnished in cither black or 
white enamel, is a popular type, being used in large numbers 
in hotel slecping rooms. 


+ * $ 
Western Electric Company 


This year the Western Electric six-inch fans which was so 
popular in 1916, will te equipped with a knuckle joint, allowing 
it to be used either as a bracket or desk fan, and making pos- 
sible the additional advantage of teing able to tilt the fan or in- 
cline it as various angles. Instead of a rigid fan, the air blow- 
ing in a straight direction, this year’s fan will be adjustable to 
Suit the needs of its owner. As this is primarily a residence 
fan and should be attractive in appearance, as well as sturdy and 
efficient, it has ben decided this year to finish it in frost bronze 
stead of the conventional black and polished brass. It is a 
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handsome finish similar to the one the Pullman Company uses 
on fixtures throughout its sleeping and parlor cars. 

Several importart changes have been made in the construction 
of the Western Electric Oscillating fan for 1917. Probably the 
most significant improvement in the oscillating type is the meth- 
od of adjusting the arc of oscillation by means of a knurled 
head screw on the back of the fan in the bottom position. This 
screw is easily reached and easy to turn, making it possible to 
adjust the arc of oscillation as desired, without stopping the fan. 
In the eyes of the consumer this is a big feature, and is possible 
only in the Western Electric oscillating fan. If a foreign object 
should retard the oscillating movement the fan will continue to 
operate as an ordinary desk fan. There is no possibility of 
such an occurrence burning out the Western Electric oscillating 
fan. In the construction of toth oscillating and desk fans wing 
thumb screws have been used for making the various adjust- 
ments. Another change is the placing of the cord on the back 
of the fan instead of the front. This puts it positively out of 
the way of danger from the blades. Also, the cord is a twisted 
pair of wires, which, it is believed, will be an improvement 
over the old re-inforced cord. 


Western Electric Fan Showing Oscillating Mechanism 


The guard of the 1917 Western Electric desk and oscillating 
fan, except the six-inch fan, will be black Japan instead of brass. 
It is believed that this is a positive improvement as brass guards 
become tarnished, and are difficult to clean, whereas the black 
Japan finish will alawys look good and is easily cleaned. 

This year, instead of glued felt on the bottom of the desk and 
oscillating fan, six rubber castors are used. These castors are 
big hollow washers inserted in the base and permanently glued 
there. Even if two or thrce of them should come out, the fan 
would continue to sit solid, and there would be no danger of its 
scratching a polished sur face. Three of the six rubber feet 
have holes which continue up through the base of the fan for 
fastening it down where such a method is desired. Both desk 
and oscillating fan have a good wide base so that there is no 
danger of them upsetting. They are designed and modelled 
along symmetrical lines to add to the attractiveness of their ap- 
pearance. 
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Another feature is the plain marking of the various speeds at 
the switch of the fan in plain lettering, i. e., off, high, low, 
medium. 

Westinghouse Electric & Mfg. Company 


The complete line comprises, oscillating and non-oscillating 
desk and bracket fans; gyrating ceiling, counter-column, and 
floor- column fans; ceiling fans and exhaust fans. The bodies 
of the fans are of drawn metal, or are die cast. The standard 
finish is dull black. After February 1, the guards of all desk 
and bracket fans will be finished in black. 

The oscillating desk and bracket fans have three speeds and 
are made in 10, 12 and 16 inch sizes. The Io-inch fan has 
four blades, the 12 and 16 inch fans four or six blades. The 
non-oscillating desk and bracket fans are made in 8, 10, 12 and 


8 in. Fan in Desk and Bracket Positions 


16 inch sizes, and with the exception of the now low priced 
8 inch fan, have three speeds. The 8 and 10 inch fans have 
four blades; the 12 and 16 inch fans four or six blades. All 
desk and bracket fans are made for alternating and direct 
current, for from 100 to 250 volts and for frequencies of from 
25 to 60 cycles. 


The new 8-inch fan is a non-oscillating desk and bracket 
fan, manufactured to mect the demand for an electric fan at 
a low price for use principally in the home. It is called the 
Westinghouse-Whirlwind and weighs about six pounds. So 
far as study construction goes it is equal to the more expen- 
sive fans made by the company. Black steel blades are used, 
as well as a black stecl guard instcad of brass. The speed 
control switch is omitted, the fan having only one speed. I: 


—— y 


New “W hirlwind” 8 in. Fan 


has a hinge joint so that it can be mounted on a wall if de- 
sired. The patented felt base, with which all Westinghouse 
fans are provided, is retained. This fan is manufactured to 
retail at $8.00, this price including attachment plugs and 
cord. Each fan is packed in a container and the selling plan 
adopted provides for a special discount for standard pack- 
age quantities of ten fans in a crate, as well as an additional 
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discount for bulk package of five standard packages. A con- 
siderable amount of magazine advertising will be done to 
popularize the name “Westinghouse Whirlwind” by which 
the fan will be known. 


The fans used on the gyrators are the well known West- 
inghouse 12-inch “silent six” fans with drawn metal frames. 
One of the fan motors is geared to a mechanical drive op- 
erating on a stationary central pulley. The drive is there- 
fore positive and does not vary with the air reaction. Breeze 
at any angle desired, from horizontal to 35 degrees below 


Gyrating Fan with Brascolite Unit 


horizontal, can be obtained, by means of a positive wing-nut 
adjustment at the side of the gyrating body. These fans 
operate at one speed, and current is controlled by a pull 
switch. While in the past these fans have been obtainable 
for use with ordinary controllers, this year the ceiling gyrator 


is provided with means for attaching Brascolites or Reflecto- 
lytes. 


The Westinghouse ceiling fans have four blades. For al- 
ternating current of from 25 to 60 cycles, 100 to 115 volts, 
they are obtainable with blades having 32 inch or 56 inch 
sweep. The blades of the direct current ceiling fans have 
a sweep of 32 inch, 56 inch, or 58 inch 


K 


32 in. Fan with Loop-and-Link Units 


The 56 inch ceiling fans can be arranged for 2-light or 
4-light electrolier attachments. The 32-inch fans can be ar- 
ranged for single light or 2-light electrolier attachment. In 
addition a new loop and link attachment has been incorpo- 
rated in the 32 inch and 56 inch a.c. fans whereby two OF 
four lights, respectively, may be suspended by loops at- 
tached to two or four projecting arms. The lights are mount- 
ed below the fan blades so that there are no shadows cast 
by these blades. While last year arrangements were made 
for equipping the 56 inch ceiling fans with Brascolites, this 
year provision is also made for equipping these fans with 
Reflectolytes as well. 


ni 
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Electric-Driven Tapping Machine 


A direct motor-driven tapping machine has recently been de- 
veloped which has several interesting features. As shown -by 
the illustration the power is transmitted from the motor to the 
spindle through a spherical friction driving disc and two spin- 
dle friction wheels, one for driving the taps forward into the 
work and the other for reverse. 

The friction driving disc is mounted direct on the shaft of 
the motor which has a capacity of 1-6 horsepower at 1,750 revo- 
lutions per minute. The motor is pivoted in the frame of the 
machine on a line with the center of the shaft which carries the 
friction driving disc. By merely tilting the motor, various cut- 
ting and return speeds are obtained. If the speed is reduced in 
one direction it will be increased in the other. In this way a 
quick return speed is obtained to compensate for a slow cut- 
ting speed. Or if a quick cutting speed is used, the return speed 


will be slower. The sum of the cutting and return speds is al- 
ways 2,000. 


The spindle is mounted in S. K. F. radical ball bearings and 
a spring is provided at the upper end which can be adjusted so 
as to balance the weight of the spindle and various parts. 


+ + + 
Stationary Vacuum Cleaner 


Vacuum cleaning depends upon two main factors; vacuum 
and volume of air displacement. The proper: adjustment or 
combination of these factors is entirely different for bare floor 
work than it is for carpet or for rug work. On bare floors 
a large volume of air is required with comparatively little 
vacuum, while on the carpet and rug work a much higher vacu- 
um and comparatively small volume is required to draw the dirt 
from the bottom of the fabric. The “Atwood” vacuum clean- 
er is said to combine both features in one machine. It has a 
large volume of air for bare floor work, and when used on 
Carpets and rugs will automatically create the higher vacuum 
necessary for thorough cleaning. This cleaner operates on a 
medium vacuum with a maximum of from five to twelve inches 
of mercury, depending upon the size of machine and surface be- 
ing cleaned. 

The cleaner illustrated is known as a single sweeper machine 
and is made in four sizes. Slow speed direct current or alter- 
nating current motors are used for driving these cleaners. 
Endless belt drive is employed, with automatic adjustment of 
tension by means of a gravity idler. The motor and exhauster 
are mounted on a heavy substantial cast iron base which is hol- 
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low and contains a large quantity of water for automatically 
sealing the exhauster. An automatic unloading valve is also 
provided which operates at any desired vacuum. -When the 
system is closed this valve removes about one-half the load from 
the motor, while with the general run of cleaners the motor has 
its maximum load when the system is closed. The cleaner shown 
is the one most commonly used for residences. It is driven by 
a % hp. motor and gives a maximum vacuum of five inches, 
mercury. The exhauster operates at 750 r.p.m. and has an air 
displacement of 50 cu. ft. per min. Other sizes require 34, 1% 
and 2 h. p. motors, and maintain a maximum of 7, 8, and 9 
inches of vacuum respectively. 

The exhauster is of the two shaft rotary type, operating a 
water seal. Two impellers, shaped like figure-eights rotate a 
pair of gears in a case with slight clearance between and all 
around them. There is no contact whatever inside the exhauster, 
hence there can be no friction of wear. The impellers are made 
of a solid composition metal and cannot rust. Each revolution 
of these impellers caried around and discharges into the base 
four large pockets of air, thus making the flow of air positive 
and maintaining any desired vacuum within the capacity of the 
cleaner. The sealing water is drawn up automatically from the 
base, and in passing back through the exhauster fills the clear- 
ance spaces between and all around the impellers, making their 
action positive. This water seal increases considerably the ef- 
ficiency of the exhauster and requires no adjustment or atten- 
tion except the occasional replenishing of the water in the base. 


This water is used over and over again and is lost only by 
evaporation. Separation of the dirt is accomplished by means 
of a bag fastened to the top plate of a tank and extending down 
around a bag ring at the end of bag rods and then up in the 
middle, where it is fastened to a chain for shaking. By this 
means a large screening area is obtained which can be easily and 
positively cleaned without opening or touching the bag. 

The “Atwood” cleaner is furnished as a stationary plant for 
installation in the basement and piped, with hose attachment at 
each floor. Switches are also furnished for each floor, so that 
the cleaner may be started and stopped from any station. The 
equipment includes, carpet tool; underfurniture tool; uphol- 
stery tool; floor tool; wall or dusting brush; radiator tool; tuft- 
ing nipple; cleaner handle and cleaner handle elbow. 
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Sewing Machine Motor 

A portable sewing machine motor embodying several good 
features has recently been placed on the market by a con- 
cern which specializes in the manufacture of small motors. 
This device is to be placed on the table of the sewing ma- 
chine so that a friction pulley on the motor shafe bears 
against the hand-wheel of the machine. As the motor is 
pivoted, its weight holds the driving surfaces in firm contact 
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and prevents slipping. A universal motor allows of use on 
110 volt lines either alternating or direct current. 

Control of the machine is secured by a foot-operated rheo- 
stat having four speeds and an “off” point. Normally the 
circuit is open, but pressure on the treadle closes the circuit 
and gradually cuts out the rheostat. The latter is so designed 
as to carry the full current continuously without overheating. 
It is enclosed in a substantial case and the whole unit will 
bear the weight of a person without injury, and will stand 
the kicking about which is inevitable with anything which 
lies on the floor. 

The entire outfit is connected so that there is nothing for 
the purchaser to do but connect it to the socket. If desired 
it may be left continuously connected, as the controlled opens 
the circuit. At retail the price of this outfit is $12.50; trade 


discounts are given. 


+ + + 
Non-Glare Automobile Spot Light 


Patents recently granted to a Pittsburgh firm cover a new 
design of parabolic reflector which gives a non-glare beam 
without the dark center produced by the ordinary spot-light, 
and at the same time increases the efficiency of the lamp 
and extends its field of usefulness. 

The new spot-light embodying this principle is called the 
“Parabolite.” The construction is shown in the accompany- 
ing diagram. The reflector cap “R” keeps the direct light 
of the bulb from passing beyond the limits “CC” returning it 
to the reflecting surfaces “A” and “B.” All light falling on 
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the surface “B” is thrown directly out in a parallel beam. 
All light falling on the vertex surface “A” which is lost in 
the ordinary reflector embodying a cap is re-directed to the 
surface “D” and thence into the beam. 


This construction produces a beam that conforms fully to 
all city ordinances and state laws, since nothing but reflected 
rays are projected and no direct light from the bulb can 
enter the eyes of opposing drivers. 


Since all of the light is confined within the beam, the full 
power can be used on a surface of defined area without any 
glare beyond. Due to the use of this combination of re- 
flecting surfaces, all of the light generated by the bulb is di- 
rected into the beam. The result is greater beam candle 
power per lamp candle power, and the lamp expense and 
current consumption are accordingly reduced. The beam is 
effective at all distances. 


The Parabolite has a six inch reflecting surface and is pro- 
vided with a 21-candle power nitrogen bulb and a push-but- 
ton switch. It is made with brackets to fit all makes of cars. 
A 4-inch rear view diminishing mirror is located at the side. 


t p * 
Cycle Counter 


As is generally known, it is not possible to obtain satisfactory 
results in the testing of time elements of high accuracy relays 
and of circuit breakers, with a stop watch, particularly where 
the selective action of the circuit breakers is essential. For this 
purpose there has been developed the cycle counter illustrated, 
which is a device for indicating definitely the number of cycles 
required for the relay to close its contacts. 

The mechanism of this timing device consists essentially of an 
electric self-winding clock, the escapement of which is operated 
by an alternating current oscillating magnet instead of a pendu- 
lum or balanced wheel. At each cycle, one tooth of the escape- 
ment is released. The self-winding clock „periodically rewinds 
by means of power supplied from a shunt connection to the 
circuit when the cycle pointer has made 60 revolutions, the 
equivalent of 3,600 cycles. This arrangement keeps an even ten- 
sion on the escapement. Thus, the escapement magnet is not 
depended on to drive the indicator, but simply to regulate its 
speed. The power for driving is furnished by the clock mechan- 
ism. 

In operation the cycle counter is connected in series with the 
relay on a circuit adjusted to give the current value at which it 
is required to test the relay. When the circuit is closed, the 
“cycle” pointer begins to revolve, one step per cycle, and con- 
tinues to do so until the contacts are closed. The instrument acts 
as though it had no inertia; that is, it starts the instant power 15 
applied and stops the instant power ceases. 

Although primarily designed for use in testing or adjusting 
time-element relays, this instrument is suitable for a great var- 


iety of testing. Its particular field of usefulness is for measur- 
T 
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ing elapsed time intervals too short to 
be satisfactorily observed with a stop 
watch where readings in steps of one 
alternation are sufficiently accurate, ob- 
viating the use of complicated and ex- 
pensive apparatus such as chrnonographs 
os oscillographs. 

Given a known frequency, the read- i 
ings can be reduced to seconds if de- 
sired. Conversely, by connecting the 
instrument to a circuit for a definite 
period of time the frequency can be de- 
termined. By adding contacts to mach- 
ine tools, elevator machinery, etc., the 
time required for various functions can 
be determined. It will also be found 
useful in many laboratories and test 
rooms for timing purposes, 


$ $ * 
Extension-Arm Grinder 


During the past year there has developed a demand on the 
part of machine-shop men for a device for deep internal 
grinding which would allow a tool-post outfit to be used for 
this purpose. Accordingly the makers of the “Dumore” 
grinder, which was described in these columns some months 
ago, have developed an extension arm which can be clamped 
to their motor, and which gives reach of 10 inches. 


This extension arm carries a shaft running in two ball- 
bearings, which shaft is connected by a flexible coupling of 
leather to the motor shaft. The arm itself is clamped to the 
motor frame by four screws which otherwise affix the small 
high-speed internal grinder which is furnished with the out- 

t. The diameter of the spindle is 0.5 in. and its speed is 
10,000 r.p.m. The motor is of the universal type. Two 
grinding wheels are furnished—4'4 in. by 34 in. by 3 in. and 
2% in. by 34 in. by 3 in. 


it is not necessary to bolt it down. 
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Portable Generating Set 


For use wherever electric current is required, especially 
in out-of-the way places. A new direct- connected gas-en- 
gine driven generating set is meeting with much success. It 
has found an important field of application in moving picture 
work on “locations” in the field where power lines are not 
usually available, and it has also been used by carnival com- 
panies and in military work. ; 

As shown in the illustration the “Universal” generator is 
direct connected to a 4 cycle 4 cylinder engine furn'shing 
from 9 to 12 h. p. and having cylinders 25% in. bore by 4 in. 
Stroke. The armature takes the place of a flywheel and the 
weight of the entire plant is only about 500 pounds. It is 
equipped with a special governor which measures uniform speed 
and consequent smoothness of action and flickerless light. 
This governor is so sensitive and so ‘absolutely controls the 
Speed of engine that it takes care of any additional load with- 
out the least attention. _ By its means the generator is en- 
abled to furnish a Perfectly smooth current without the use 
of cumbersome Storage batteries, which are so apt to prove 
a source of expense and annoyance. The oiling system com- 
prices an automatic oil pump and sight feed and requires no 
attention further than to see that there is oil in the supply 


tank and an occasional glance at sight oil feed to see that the 
pump is working properly. 


=a. 


No special foundation is required for one of these plants; 
any floor which will bear its weight will be Satisfactory and 
Where cooling water is 
plentiful, the radiator is omitted. Equipment for the use 
of kerosene or natural gas can be secured. 

This plant is installed on the machine-shop trucks now in 
use by the United States troops in the field. It is also in ex. 
tensive use for lighting of yachts and patrol-boats. 

+ 


Indicating Switch for Small A. C. Motors 


In textile and other mills where machines are individually 
driven by alternating current motors of 2 hp. and smaller, 
the most satisfactory control is by means of an indicating 
snap switch. Because of the operating conditions and the 
character of labor employed iń such service, it is necessary 
that such a switch be substantial enough to withstand severe 
use—else electrical connections might be disturbed with dis- 
astrous results. 

With these conditions in mind, the triple pole indicating 
switch shown here was designed. The “shell” or cover is a 
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one-piece iron casting and is perfectly dust-tight, hence par- 
ticularly adapted for mill installations. The switch mechan- 
ism of course is mounted on the usual porcelain block, which 
is entirely enclosed within the cover. As will be noted, the 
indicating switch handle is countersunk below the top rim 
of cover, upon which are cast the words “off” and “on.” Thus 
while the handle is perfectly accessible and the indication of 
switch is readily observed, it is protected from damage and 
accidental operation of the switch is made impossible. 
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Three supporting ears are provided at the bottom of 
cover and are so spaced as to permit of ready installation on 
“PG” and “ZG” condulets. 

This switch carries an approved rating of 20 amperes, 250 
volts, and is for use in controlling three-phase alternating 
current motors up to and including two horse power. 

+ + + 


Potentiometer for “Hot Spot” Temp- 

erature Measurment 

The importance of knowing the temperature of the hottest 
part in electrical machines is now well recognized. The most ac- 
curate and reliable method of measuring temperature in parts 
of machines inaccessible to thermometers, is by means of a ther- 
moelectric couple. The practice of building such couples into 
the windings of large machines at points where the highest temp- 
eratures are reached, though of comparatively recent origin, is 
fast becoming standard. The thermo-electric couple is found to 
be more reliable than copper wire pyrometers or search coils 
sometimes employed, for the reason that the necessarily delicate 
construction and insulation of such coils render them liable to 
undetected damage during construction, or destruction of the in- 
sulation due to service conditions. 

For measuring the temperature at a point where a thermo- 
electric couple has been installed a potentiometer is utilized. 
This instrument balances the electromotive force of the couple 
under test against that of another couple at known temperature. 
This avoids all errors due to variation in leads, etc., and as all 
indications are on the “Null” or zero reading principle, very ac- 
curate readings are obtained. The reading is given directly in 
degrees Centigrade. By using a dial switch, any number of 
thermo-couples on one machine or on several, can be read at 
will with one potentiometer at any desired location. The po- 
tentiometer can also be employed for general testing work, such 
as resistance measurements in which electromotive forces of 5 
millivolts or less are to be measured; the determination of 
temperature in other than electrical apparatus, such as bales of 
cotton or tobacco in course of curing, and for determining the 
internal temperature of coal storage piles and similar uses. 
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The potentiometer shown 
is made in portable and 
switchboard types, and com- 
bines in one case all neces- 
sary parts with the exception 
of the thermo-couple circuit. 
The case of the portable 
potentiometer is of polished 
wood. The switchboard type 
of instrument is mounted in 
a metal case with black finish. 
In both types, the scale 
range is 0-150 or 0-200 de- 
grees Centigrade. 


The potentiometer case 
contains the “cold” couple 
which is in contact with the 
bulb of a mercury thermome- 
ter, by which the tempera- 
ture of the cold couple is ob- 
served. A dry cell furnishes 
current to a resistance wire 
on which are two sliding con- 
tacts. The drop of potential Potentiometer for Switch- 
between these contacts is pro- board Mounting 
portional to current in the wire and to the distance between them. 
A graduated scale and two pointers which move with the contacts 
indicate the position of the latter. Scale division on the milli- 
volt scale are of equal width and are numbered to read direct 
in millivolts. Divisions on the temperature scale are spaced ac- 
cording to the e.m.f. law of the couple. A rheostat in the battery 
circuit is used for adjusting the current to the exact value that 
will cause a drop of e.m.f. per degree on the temperature scale 
to the thermal e.m.f. per degree in the couple. Leads from the 


Portable Form of Potentiometer 


thermo-couple connect through a sensitive galvanometer to the 
slide wire contracts of corresponding polarity. If the e.m.f. be- 
tween the contacts is equal to the thermo e.m.f., there will be no 
deflection of the galvanometer. If, however, the e.m.f. is high- 
er or lower, there will be a deflection of the galvanometer in 
one or the other direction. By changing the distance between 
contacts, using the galvanometer as a guide, the position at 
which the slide e.m.f. balances the thermo e.m.f. is easily locat- 
ed. One galvanometer serves both for measuring the current 
in the slide wire, in which case it is connected in multiple with 
a shunt, and for indicating balance, when it is connected direct- 


ly in series with the couple. 
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A simple operation suffices to measure the temperature at the 
point where the thermo-electric couple has been installed: The 
e. m. f. of the thermo-couple is proportional to the difference 
in temperature between the cold couple and the hot one. The 
indication on the scale, however, is the actual temperature in 
degrees of the hot couple, as the setting of the lower pointer 
on the scale at the temperature of the cold couple (indicated by 
the mercury thermometer) mechanically adds this temperature 
to the potentiometer measurement. A simple method of check- 
mg the apparatus is to make a direct comparison with a stand- 
ard thermometer by placing the test couple, furnished with the 
apparatus, in an oil bath with the standard thermometer and 
comparing the potentiometer readings. 

+ + + 


Two New Oil Circuit Breakers 


Two forms of oil circuit breakers illustrated, designated as 
types O-1 and O-2, have recently been placed on the market. 
These breakers are for voltages up to 25,000 and are furnished 
in current capacities of 600 to 4,000 amperes. They are sup- 
plied in two frames, the type O-1 with current capacities up to 
and including 1,6000 amperes, for plants up to 80,000 kva., 3- 
phase rupturing capacity, (a root mean square value of 500,000 
kva. ruptured at contacts) and the type O-2, a larger frame, 
with current capacities of 2,000, 3,000, and 4,000 amperes, for 
plants up to 100,000 kva., 3-phase rupturing capacity, (a root 
mean square value of 625,000 kva. ruptured at contacts.) The 
high capacity ratings of these breakers are due to the form of 
tank, the use of steel supporting flanges, and large volume and 
head of oil. The tanks are round in form and seamless. They 
are die pressed from heavy sheet steel, representing the strong- 
est tank construction possible. 

Both types of breakers are furnished in single-pole unit form 
for cell mounting only, each pole unit to be mounted in a sepa- 
rate brick or concrete compartment in the standard arrange- 
ment. The operating mechanism, which is mounted on top ot 
the cell structure on a channel and plate base supported from the 
cell structure, is solenoid operated and consists of a common 
operating shaft with levers and rods operating the several poles 
as a unit. Each pole unit is complete with a heavy steel frame 
supporting the contacts and tanks, and is provided with an inde- 
pendently adjusted toggle lever arrangement for operating the 
moving contacts. Adjustments for contact pressure and travel 
can be made in each pole unit independently. An accelerating 
spring and dashpot is operated as part of the common control 
mechanism to assist in forcing the circuit breaker to the open 
position and intaking up the shock of the moving parts. The 
terminal studs and stationary contacts are supported by vertical 
terminal stud insulator busing clamped to the steel frame of 
each pole. Lock washers are used on the clamp bolts and con- 
ducting details to prevent loosening from the vibration incident 
to the rapid operation of the breaker. The contacts open by 
gravity, thereby tending to open the circuit in case of any acci- 
dent to the operating mechanism. All contact pressure reacts 
vertically downward to assist gravity in the opening mechanism. 
The main moving contact member consists of a laminated cop- 
per brush or bridge forming an end-on high-pressure, self 
cleaning contact with the stationary contact surfaces on the ter- 
minal bushing studs. The main contacts are shunted by heavy 
arcing contacts of the butt type, which open after the main 
contacts and protect them from the action of the arc in breaking 
the circuit. 

The live metal parts of each pole are immersed in a separate 
single piece round steel tank which can be removed readily 
without interfering with the other parts of the breaker. Drain 
and filler fittings and oil gauges are furnished so that the tanks 
can be emptied before lowering, or filled when in position. As 
a protection from arcing to ground, a removable Micarta in- 
sulating lining is used in each tank. The tanks are deep to 
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allow ample head of oil and space above the oil for a compres- 
sion chamber to reduce internal gas pressure. 

All types O-1 and O-2 breakers are furnished as either auto- 
matic or non-automatic. Automatic operation of non-automa- 
tic breakers may be obtained by the application of suitable re- 
lays for actuating the shunt tripping coils. Such auxiliaries as 
undervoltage trip devices of the self-resetting type, shunt or 


undervoltage trips, and mechanical interlocks can also be ob- 
tained when necessary. 


: 
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The operation of large capacity oil circuit breakers on the lines 
of large alternating current power systems with their constantly 
increasing kva. ratings, higher distributing voltages, and, con- 
sequently, large amounts of power concentrated at short circuits 
is extremely important. To insure the proper selection of cir- 
cuit breakers having suitable characteristics, a careful analysis 
must be made of the possible short circuit kva., taking into con- 
sideration the reactance of all synchronous apparatus connect- 
ed to the lines, as well as the reactance, resistance, and capacity 
of the transmission lines. 

Recently, in order to provide a check on the performance of 
oil circuit breakers of the type here described, under actual ser- 
vice conditions, a series of tests was conducted with the type 
O-1 breaker, in which short circuits having a root-mean-square 
value of 475,000 kva., at 24,500 volts, were repeatedly success» 
fully interrupted, representing the largest amount of power 
which has ever been used under such a test. The circuit break- 
er was rated at 25,000 volts, 600 amperes. The generating ap- 
paratus was rated at 142,620 kva. The generator voltage was 
stepped up through a total transformer capacity of 90,500 kva. 
and oscillograph records were made of each test. The record 
of most severe test showed that the short circuit continued for 
six cycles on a 60-cycle circuit before the breaker contacts part- 
ed and continued for three cycles through the arc. This short 
circuit, as well as the others, was opened. by the breaker with- 
out difficulty, the same arcing contacts and oil being used in all 
the tests. There was no damage to the circuit breaker other 
than slight burning of the contacts and tank lining, which did 
not effect its continued successive operation. 
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THE CLEARING HOUSE 


FOR SALE 


75 Kw. Generator For Sale 


75 KW. Jenney, 125 volt generator— 
9 850 r.p.m., 6 pole, pulley rails and 
rheostat. $600. 10 hp. C & C 110 volt 
Shunt Motor; 635 r.p.m., pulley and 
drum type speed controller. $150. Fred 
W. Walter. 334 Monticello Ave., Nor- 
folk, Va. 


Generating Plant For Sale 
550 D. C. generating plant, in first 


class condition, which we will 
sell at a very low price, together with 
boiler, switchboard, and everything 
complete. M. K. Frank, Frick Bldg., 
Pittsburgh, Pa. 


Motor For Sale 


o~ E used—American type B. Electric 
motor for elevator with 30-inch 
drum, 21-inch face scored for six-story 
building, attached. Ten horsepower, 
110 volt direct. Schureman Controller 
for hand cable. Gearing 1½ inch pitch. 
In good condition. Price very reason- 
able. Pickrell & Craig Co., Louisville, 
Ky. 


Gas Engines For Sale 


ST MARY’S, 25 hp.; New Brighton, 
10 hp; good condition; Hobart 
generator, 10 kw. Reeves 50 hp. Gas 
Engine, 3 cylinder, with Gasoline attach- 
ments complete, excellent working con- 
dition. H. W. Conklin, Piqua, Ohio. 


Poles For Sale 
UNIPER Southern white cedar poles 


for electric light and telephone lines. 


Can make prompt shipment. For prices 
write or wire Austin McCormick, 
Sanford, N. C. 


Electricians and Armature Winders 


HeD $1 for 14 blue prints of motor 
windings, 10 A.C., single, two and 
three phase and 4 D.C. or set of 20 A. C., 
4 D.C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 
ver, Colo. i 


RATES 


“Position Wanted” advertisements 25 
cents for 25 words or less; additional 
words one cent each. “Help Wanted,” 
“For Sale,” etc., advertisements 50 cents 
for 25 words or less; additional words, 
two cents each. Special rates for dis- 
play advertisements. 
Replies may be sent care of 
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Woolworth Building, New York 


FOR SALE (Cont'd) 


Charging Board For Sale 


6 equipment consisting of 

5 slate slabs, having 8 stations to 
the slab, or 40 in all; also 2 Bristol re- 
cording meters, two volt-meters, one 
ammeter, switches and fuses; made by 
the Allen Bradley Co.; also circuit 
breaker. Commercial Auto Repair & 
Storage Co., 165 Larned St., E. De- 
troit, Mich. J-3 


Generators for Sale 


(ye 312 kva. Westinghouse generator, 

60 cycle, 2300 volt, 100 r.p.m., direct 
connected to Frick compound Corliss 
engine; one 125 kva. Minneapolis gen- 
erator, 60 cycle, 2300 volt, 180 r.p.m., 
direct connected to Minneapolis 4-valve 
engine; one 75 kva. Minneapolis gener- 
ator, 60 cycle, 2300 volt, 257 r.p.m., con- 
nected to a 4-valve Chuse engine. All 
in good condition. Can supply con- 
densing plant with compound Corliss. 
Address P. O. Box 188, Lawton, Okla- 
homa. 


POSITIONS WANTED 


OSITION WANTED — Supt or 
Manager central station. 17 years’ 
experience. Ten years Manager Hydro- 
Elec.-steam-gas Co. Clean habits. Can 
do anything. Central States preferred. 
Address Box 16, ELECTRICAL AGE. 


>XPERIENCED electrical meter en- 

gineer both practical and technical. 
Desires positions as such. Central 
States preferred. Correspondence so- 
licited. Address F. W. Bettys, Perry, 
Kansas, 


POSITIONS OPEN 


Swedish firm wants an Engineer 

with college education as Chief 
Designer for electrical heating and 
cooking apparatus. Knowledge of Eng- 
lish and one of the Scandinavian 
languages essential, some knowledge of 
German desired. Age 28-40. Good sal- 
ary for right man. Apply Hamilton & 
Hansell, 17 Battery Place, New York 
City. 


ANTED—Partner in Electric Light 

Plant, Moving Picture Theatre 

and Ice Plant. All working. 25 year 

franchise. No opposition. County seat. 
Chas. W. Riffle, West Union, Ohno. 


MISCELLANEOUS 


Opportunities in China and Japan 
E offer an opportunity to any manu- 
facturer of electrical machineries 
to extend their business through our ex- 
port department for Japan and China. 
Hongo Co., 154 Nassau St., New York 
City. 


ERRY SALES CO., 232 Old South 
Bldg. Boston, Mass., invites cor- 
respondence from manufacturers who 
desire representation in Boston and its 
vicinity. This company has an experi- 
enced force of salesmen. | 
ee eee ae eee 
A Metal Opportunity 
1 advantage of the high prices of 
metal. We are cash buyers of all 
grades of scrap metal. Our specialty 
is buying electric plants, storage bat- 
tery plants, storage battery plates and 
sediment. We buy small lots as well 
as large lots. Write us and tell us 
what you have and we will be pleased 
to quote you prices. National Metal & 
Rubber Co., 30-31 India Wharf, Boston, 
Mass. 
—ü—! ee ae ee a eee ee ee 


N ETERMEN WANTED to enroll for 
1 complete practical course in “Elec- 
trical Measuring Instruments and 
Meters.” Endorsed by leading electrical 
men. Write for free descriptive litera- 
ture. Fort Wayne Correspondence 
School, 533 Lincoln Life Bldg., Fort 
Wayne, Ind. 
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KNIFE SWITCHES 


From 30 to 5000 AMPERE 
Back Connected 


Front Connected 
Catalog mailed on request 


Frank damn Electric Co, St. Louis, Mo. 


PERFORATED METALS 


for 
ALL PURPOSES 


Such as 


Ventilation 

Electrical Devices 
Phosphate Screens Sugar, Flour and Rice Mills 
Coal Screens viurfacing for Sand Rolls 


Send for Metal Sample Plate and Circular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


We will zuy any platinum scrap you may have on hand, 
or exchange it for 


BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO., INC. 


C. O. BAKER, Pres. C. W. BAKER. V. P. 


New York NEWARK, N. J. 


Office: 
30 CHURCH ! ST. 


Cotton Seed Oil Mills 
Cotton Gins 


STREET LIGHTING FIXTURES 


Nele Ten Lighting Poles Pot Heads 
Automatic Cutouts 
1 — Fttare 
rme n hte neandescen X 
Malleable Iron Brackets & Pins ecks 


Send for Catalog and Prices 


THE BRADY ELECTRIC & MFG. CO. 
NEW BRITAIN, CONN. 


WE PURCHASE 
Burned-Out Lamps, both Carbon and Tungsten Types, 
at Prices that are satisfactory to you, and we can sell you 


BOSTON-ECONOMY LAMP DIVISION 


ELECTRIC 


Pittsburgh Transformer Company 


Largest Manufacturers ef Transformers exclusively 
in the United States 


Pittsburgh, Pa. 


CAL AGE 5G 


You Take No Chance 


in placing your 
Orders for Electrical Supplies 
with 
Southern Electric Co. 
BALTIMORE, MD. 


Distributors of G. E. quality material. 


„Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments 


: lY AGER’S 


FLUXES 


[KEEP WELL COVERED 
WHEN NOT IN USE 


; TRADE MANK i 


Have you tried YAGER’S SOLDER- 
ING SALTS in the new enameled 
screw top can container? Same price 


as for the bottles. Packs better; ships 


REG. U.S. PAT. OFF. 
lighter; keeps its dry granular salt 


NOS. 47264 & 83460. 


form, and will not corrode. Ask to 

SOLDER | N G see YAGER'S in its new dress. It does 
the work for others. It will do yours. 
Use YAGER'S SOLDERING PASTE 
in collapsible tubes for your kit; in tin 
boxes for the bench. Yager’s Paste 
means no waste. 


ALEX. R. BENSON CO. 


HUDSON, N. Y. 


Solid braided orroa. 8 ou outwear metallic devices or 
twisted = not transmit shocks. 
e for sample le and catalogue.’ 


SAMSON CORDAGB WORKS - — Boston, Mass. 


BEST GRADE RENEWED LAMPS 
BOTH CARBON AND TUNGSTEN TYPES 


We guarantee you most for the money 


128 Maple Street DANVERS, MASS. 


National Lamp Works of General Electric Co. 
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For 30 Years the Standard 


“O. K.” Weatherproof Wire 


ROEBLING 
ELECTRICAL WIRES 


OF EVERY DESCRIPTION 


MADE BY 


John A. Roebling’s Sons Company 
TRENTON, N. J. 


“Why Does That Motor 
Run Hot? 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
cians. This work is 
intended mainly for those 
who have to do with the 
installation, operation, 
testing, Maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
a may become perfectly 
clear to the reader, the 
authors treated the prin- 
ciples underlying the 
construction and the test- 
ing of the various devices 
very fully, as well as point- 
ing out the practical manner in which tests are made and 
the symptoms by which many troubles indicate 
themselves. 


Prices, 


Cloth, $1.00 
Postpaid, 


Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW YORK 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable; very strong; 


reasonably priced. No stronger guard 
made. 


One of many factory needs and 
money savers shown in Our Cat- 
log. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 
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“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof | 
Railway Feeder Wire 
Slow Burning Wire 


Phillips Insulated Wire Co. 


PAWTUCKET, R. I. 
Mexican Branch 
Cla Mexicana de Alambre “Philips.” Mexice City 


& MOORE © 


Insulated Bilectric Wire 


If you want the best qualit rap ares and hey Ms 
Insulated Electric Wire 8. 
You will find our prices ale a we . 
prepared to make prompt shipment. 


ALFRED F. MOORE, 7” "its 


1 PHILADELPHIA 

O a | 
| 

| 

| 

| 

| 
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Paranite Rubber Covered Wires 

made to meet all requirements of 

New Code Specifications. For 

Aerial, Submarine, Underground 

and Inside Use. Telephone, Tele- 

graph, Signal Electric Light and 
Power Wires and Cables. 


Manufactured by 
Indiana Rubber and Insulated 
Wire Company 
JONESBORO, INDIANA 
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The Arnold Company 


ENGINEERS — CONSTRUCTORS 


ELECTRICAL—CIVIL— MECHANICAL 
108 Seuth La Salle Street 111 Broadway 
CHICAGO NEW YORK 


H. M. BYLLESBY & COMPANY 


Now York g Tacoma 
Trinity Bullding Continental and Commercial Washington 
Bank Buliding 
Purchase, Finance, Construct and Operate Electric Light, 
Ges, Street Rallway and Waterpower Properties 
Examinations and Reports. Utility Socurities bought and sold 


HUGH L. COOPER & CO. 
GENERAL HYDRAULIC ENGINEERING 


Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants 


101 Park Avenue New York 


SANDERSON & PORTER 


ENGINEERS 


CHICAGO NEW YORK 
72 West Adams St. 52 William St. 


SAN FRANCISCO 
Nevada Bank Bidg. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
— rates on request. 
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DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 


A 


Srow & Wesster Engineering CORPORATION 


CONSTRUCTING ENGINEERS 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 


MANAGERS OPERATORS 
43 Exchange Place DAJ NEW YORK 
CHICAGO LONDON SAN FRANCISCO 


G. M. GEST 
CONTRACTING CONDUIT ENGINEER 
WooLWORTH BLDG. 

NEW YORK Cincinnati 
G. M. GEST, LTD. 
Montreal Winnipeg Vancouver 


San Francisco 


Electrical Testing Laboratories 


Electrical Department 
Tests and investigations of electrical instruments, apparatus and 
materials. Inspe:tion of electrical material and apparatus at fac- 


tories. Tests and investigations made anywhere. 
Photometrical Department 

Photometrical tests of all forms of commercial illuminants. Illu- 

mination tests made anywhere, indoors or 
General Testing Department 

echanical tests. Chemical tests. Coal and ash analyzed. 

Paper tested. Tensile, compression and torsion tests of structur 

nha i engineering materials. 


80th Street and East End Avenue 
New York, N. Y. 
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BOSTON CHICAGO 


= — 


We Finance 


Extensions and Improvements | 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 
Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 


Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 
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Chattanooga Armature Works 
Chattanooga, Tennessee 


cartcidee FUSES 


Make these Your Slogans for the 
New Year 


and you will draw dividends both in 
money and in satisfaction. There is 
no more worry after you have installed 


ECONOMY ‘saat’ FUSES 
—you know that accurately made, thoroughly 
shielded fuses are protecting your apparatus 


and your workmen. Let us tell you more 
about The Fuse with the Gray Shell.” 


Catalog 11 and samples on request. 


ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans St. CHICAGO 


FEBRUARY, IQI7 


We Make 


'em all. 
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WHITE WAY POSTS 


Gnatless and Waterproof 


The problem of in- 
sects crawling into 
the globe and water 
getting into the post, 
causing short circuits, 
is prevented by the pat- 
ented features embodied 
in our 


White Way Posts 


Gives better light, as 
no dead insects are at 
the bottom of the 
globe. 


White Way Posts 
guide the way to 
good buying. 


Send for price list | 
THOMASVILLE 
IRON WORKS 


Thomasville Georgia | 
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BUYERS CLASSIFIED INDEX . 


Air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressors. 
Allis-Chalmers Mfg. Co. 


Air Washers 
Spray Ecgineering Co. 


Alarms. 
Western Electrie Co. 


Ammetera and Volt meters. 


Duncan Electric Co. 

General Electric Co. 

Norton Electrical lust. Co. 

Western Klectric Co. 

n Eletrical & Mfg. 
o. 


Ansnetaters. 
Western Electric Co. 


Armateres. 
Chattanooga Armature Works. 


Automatic Contrallera for Light- 
ing and Starting Syntema. 


Ward Leonard Electric Co. 


Battery Chargers. 
General Electric Co. 
Ward Leonard Electric Co. 
Westinghuuse Elec. & Mfg. Co. 


Batteriea—Dry. 


Novo Manufacturing Co. 
Suuthern F. let rie Co. 
Western Electric Co. 


Batterice—Dry Storage. 


Batterieca—-Primary. 
Western Elec. Co. 


Southern Electric Co. 
Western Electric Co. 


Geit Drenaing. 
Dixon Crucible Co., Jos. 


Benda and &tocks. 
Electrice Bond & Share Co. 


Book. Technica] & Practical 
Technieal Journal Co. 


Seoaters. 
General Eleetric Co. 
Westinghouse Elec. & Mfg. Co. 


Bexee—Cutont. 
Adam Electric Co., Frank. 
Columbian Metal Box Co. 


Boxen—Fune, 
General Electric Co. 


Boxea—Meter. 
Adam Electric Co., Frank. 


Se Outlet and Junction. 
Adam Electric Co., Frauk. 
Chicago Fuse Mfg. Co. 
Columbia Metal Box Co. 
National Metal Molding Co 


Brushes — Motors 
eruters. 


and Gea- 


Bushings, 
National Metal Molding Co. 


Bus Rar Supports. 


Delta Xtar Elec. 
Cabinets, ec. Co. 


Frank Adam Electric Co. 
Columbia Metal Box Co. 
Cable—Aecriai Pewer—(See Wires 
and Cables.) 


Cable—Inaulated. 

Okonite Co., The 

Standard Underground Cable 
Co. 


Cabie—Steel Taped. 


Simplex Wire & Cable Co. : 
Standard Underground Cable 
Co. 


Cable—fubmarine and Lead- 


Cavered 

Hazard Mfg. Co. 

lndiana Rubber & Insulated 
Wire Ca 

Moore, Alfred F. 

Okonlte Co., The 

Rome Wire Co. 

Simplex Wire & Cable Co. 

Standard Underground Cable 
o. 


Cable—Telephone. 
(See Wires and Cables.) 


Cable—Undergreund. 
Okonite Co., The 


Cable Junction Boxes. 
l Underground Cable 
o. 


Carbens—Brushes. 
Dixon Crucible Co., Jos. 


Circuit Breakers. 


General Electric Co. 
Ward Leonard Electric Co. 
Westinghuuse Elec. & Mfg. Co. 


Cleats. 
National Metel Molding Co. 
Thomas & Sons, R 


Collis (Armature and Field). 
Chattauoeza Armature Works. 


Colls—Choke. 
General Electric Co. 


Collse—Induction. 
Western Electric Co. 


Colle—S park. 
Western Electric Co. 


Commutatore. 
Chattauuuga Armature Works. 


Coll Taping Machines. 
Chattanooga Armature Works. 


Compounds—Boiller. 
Dixon Crucible Co., Joseph. 


Compounde and Vaive Grinding. 
Acme Compound & Mfg. Co. 


Condensers. 


Allis-Chulmers Mfg. Co. 
Westingbuuse Elect. & Mfg. Co. 


Conductore—Armored. 


National Metal Molding Co. 
Western Conduit Co. 


Conduit Fittings. 
National Metal Molding Co. 
Western Conduit Co. 


Condult— Flexible. 
American Circular Loom Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co. 


Condult—Interlor. 
Ameriean Ctrenlar Loom Co 
American Conduit Mfg Co. 
National Metal Molding Co. 
Tubular Woven Fabric o. 
Western Coudult Co. 


Condult—-Rigid. 


Amerlenn Cirenlar Loom Co. 
Enameled Metals Co. 

Gent. G. XI. 

National Metal Molding Co. 
Western Conduit Co. 


Condult—- Underground. 
Gest, G. M. 


Connectors and Terminals. 
Dossert & Co. 


Construction Material. 
Southern Electric Co. 


Controllers. 
Allin-Chalmers Mfg. Co. 
General Electric Co. 
Ward Leonard Electrie Co. 
Westinghouse Elec. & Mfg. Co. 


Controliern—Anutematic. 
Ward Leonard Electric Co. 


Cenking Apparatue—Electrical. 
(Bee lenting Apparatus—Eilee- 
trical.) 


Conling Sy-teme—Air 
Spray Engineering Co. 


Cords. 
Moore, Alfred F. 
Samaon Cordage Works. 
Stundard Underground Cable 
Co. 


Cord—Arc Lamp. 
Samson Cordage Works. 


Cord—PFiexihie. 
American Elect. Works. 
Okoulte Co., The 
Ra mon Cordage Works. 
Senthern Flectric Co. 
Siinplex Wire 4 Cnble Co 
Standard Underground Cable 


Co. 


Cord—Telephone. 
Moore, Alfred F. 
Simplex Wire & Cable Co 
Standard Underground Cable 


Co. 


Cord, Trolley. 
Samsou Cordage Works. 


Crane Motors. 
Westinghouse Elec. & Mfg. Co. 


Croas-Arme. 
Southern Exchange Co., The 
Western Electric Co. 


Cat-Outs. 
Bready Elec. & Mfg. Co. 
General Electric Co. 


Cut-Onta—Antomatie. 
General Electric Co. 


Door Openers. 
Newark Electric Supply Co. 


Drilia—Electrie. 
Clark, Jas Jr., Elec. Co., Ine. 
Siew AOS Co. 

Drilin— Portable. 
Clark Elec. Co., Inc., Jas. Jr. 
Stow Mfg. Co. 


Dynamos and Moters (Secend- 
Band.) 

Atlanta Flectric Machine Co. 

Chattanooga Armature Works. 


Electrical Repairing. 
Chattanooga Armature Works. 


Electric Fixtures. 
Adam Elertrie Co., Frank 


Eclipse I. ig ht Co. 
N., utheru Kkleetrie Co. 


Electric Light Plant — malt. 
Schug Elee. Mfg. Co. 


Electric Sligus— (See Signe). 


Eleet rie Sign Flasher 6 
h lashers—Electric Sign) 


Enginee—GQas and Gasoline 
Allia Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Mach. Ce. 


Enginesw—Rteanm. 


Allin Chalmers Mfg. Co. 
Westinghouse Mach. Ce. 


Eng ineer— Consulting. 
Arn vl Co., The 
By llenby. H. M. & Co. 
Cooper, Hugh L. & Co 
Jucknon, D. C. and Wm. B 
Sanderson & Porter 
Stone & Webster Engineenag 

Corporation. 

White & Co., J. G. 


Etching Solution. 
Union Electric Co. 


Fane—Exhanat. 
Merominee Flectric Mfg Co. 
Peerless Elec. Co., The 
Robbins & Meyers Co. 
Ronthern BFleetrie Co. 
Star Fan & Motor Works. 
Western Electric Co. 
Westlughouse Elec. & Mfg. Ce 


Fan Motors. 
Clark. Jas. Jr., Elec. Co., Ime 
General Electric Co. 
Menominee F lectrice Mfg. Co. 
Robbins & Myers C: 
Poerlesa Elec, Co., The 
Pittsburgh Flee. Specialties C» 
N. ent ef El rie Ce 
Star Fan & Motor Works. 
Mentern Electric Co. 
Weatinghouse Electric & Mfg. 

n 


Wisconsin Electric Co. 


Fihres. 


Continental Fibre Co. 
ö Underground Cabhk 
o. 


Financial. 
Electric Bond & Share Ce. 


Fixturee—Lighting. 
Adam Electric Co., Frank 
Southern Electric Co. 


Friction Tape and Cloths. 
Ukunite Co., The 


Frost'ng Solution. 
Union Electric Co. 


Fusea—Electric. 
Atlas Selling Agency 
In ui Co. A F. 
Deita Ntar Flee. Co. 
Economy Fuse & Mfg. Co. 
Genernt Electric Co. 
Monarch Ketillable Fuse Co. 
Molt! Ketillabie Fuse Co. 
Western Electric Co. 
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Thomas 
Insulators 


Will Give You the Freedom 
From Interruptions so Essen- 
tial to Continuous Service. 


We make a full line of 


Insulators for Every 
Purpose and All 


Voltages. 


Get the Thomas 
Proposition. 


The R. Thomas & Sons Co. 
Maia Office: EAST LIVERPOOL, 0. 


Sales Offices: 


New York Boston 


Chicago 


Canadian Ager ts: 
Northern Electric Co., Ltd. 


Place Your Order Now 
For Pittsburgh Fans 


When we decided last fall to specialize on small fans 
this season, _we knew that we were right—that there 
would be a big demand for them. 


But our expectations have been more than realized. Our 


full capacity will be contracted for long before the season 
opens. 


And there is good reason for it. People want smaller: 

lighter, more attractive fans, and the t ittsburgh 
Eight”, “Six” and “Litle Giant” fill the bill exactly. 

The blades are 8, 6 and 4 in; motors universal; finish- full ni 

black Japaa cit hence hei universal; finish- full nickel or 


These types will exactly zuit th — i 
this your biggest fan sense 5 ; e bulk of your trade they will make 


If you do not want to be too late, 
on request. 


Pittsburgh Electric Specialties Co. 
Pittsburgh, Pa. 


place your order now. Literature 
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Fuses—Refiliable. 


Economy Fuse & Mfg. Co. 
Mouarch Kefillable k'use Co. 
Multi Kefillabe Fuse Co. 


Fuse Boxes. 
(Ses Buxeo—F use.) 


Gas Enginee. 
Allis-Chalmers Mfg. Co. 


@Qenerator Brushes—(See Brush- 
eo—Motor and Generator.) 


@emerators and Motors. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Robbins & Myers Co. 
Southern Electric Co. 
Western Electric Co. 
Westinghouse klec. & Mfg. Co. 


@liobes, Shades, etc. 
General Electric Co. 
graphite. 


Joseph Dixon Crucible Co. 


Gand Lamps—Electric. 
Southern Electric Co. 
Eclipse Light Co, 


@angers—Cable. 
5 ndard Underground Cable 
o. 


Heating Apparatus—Electrical. 
General Elect. Co. 
Western Electric Co. 
ä Elec. & Mfg. 
o. 


Holsts—kRlectrle and Steam. 
Allia-Chalmers Mfg. Co. 


Hydraulic Machinery. 
Allis-Chalmers Mfg. Co. 


injectors. 


Bristol Co. 

Duncan Electric Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Co. 


tastruments—Electrical. 
Duncan Elec. Mfg. Co. 
General Electric Co. 
Norton Electrica] Inst. Co. 
Western Electric Co. 
Westinghouse Klec. & Mfg. Co. 
mean Electrical Instrument 

0. 


Insulators. 
Brookfield Glass Co. 
General Electric Co. 
Locke Insulator Co. 
. Thomas & Bons Co. 


insulating Material. 
American Electrical Works. 
Brookfield Glass Co. 
Chicago Mica Co. 
Continental Fibre Ce. 
General ie Co. 


* ndard Underground Cable 


Thomas & Rona Co., R. 
Ward Leonard Electric Ce. 
Weatinghouse Elec. & Mfg. Co. 
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Eneulator Pins. 


Southern Exchange Co., The 
Thomas & Sons, R. 


(rons—(Electrical). 


Southern Elec. Ce. 
W cotlnghouse Electrie & Mfg. 
o. 


Lamp Cord. 
Moore, Alfred F. 
Sampsou Cordage Works. 
Staudurd Underground Cable 
Co. 


Lamp Guarda 
McGill Mfg. Co. 


Lampe—Carbon Are. 
General Electric Co. 


Western blectric Co. 
Westinghouse klec. & Mfg. Ce. 


Lamzs— Flaming Are. 
General Klectrie Co. 
Western Electric Co. 
M calipenouse Elect. & Mfg. 
o. 


Lam ps—Incandescent. 
Boston Economy Limp Div. 
Clark, Jas. Jr., Elec. „ Ine. 
Edison Lamp Works. 
Hygrade Lamp Co. 
Genera! Electric Co. 
National Lamp Works. 
Southern Electric Co. 
Western Electric Co. 
westinghouse Elec. & Mfg. Ce. 
Westiughouse Lamp Co. 


Lampe—Miniatere. 


General Electric Co. 
Southern Electrice Co. 


Lanterns—Electric. 
Southern Electrie Co. 


Lead-Covered Wires. 
Okonite Co., The 


Lighting Systems. 


Schug Elec. Mfg. Ce. 
Ward Leonard Blectrie Ce. 


tapning Arresters. 
lta-Star Elec. Co. 
General Electric Co. 
Westtughouse Elect. & Mfg. 
o. 


Line Material. 
General Electric Co. 
Western Electric Ce. 
Westinghouse Blec. & Mfg. Ce. 


Lubricants. 
Calebaugh Self Lubdricat ing 
rbou Co., 1 


ne. 
Dixon Crucible Co., Jos. 
Galena Signal Oil Co. 


Machinery Guards—Perferateé. 
Erdle Perforating Co. 


TS 


YOU'LL FIND IT ON PAGE 58 
if you are looking for help, 
a situation, agencies, used 


machinery, etc. 
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BUYERS CLASSIFIED INDEX (Con’d) 


Magne Wire. 
American pies & Wire Coe 
Hazard Lal Hie ve: 
Alfred F. 
Standard Undereround Cable 


Co. 
Western Electric Ce. 


Mechanical Stokers. 
Westinghouse Machine Ce. 


Metal—Perforated. 
Erdle Perforating Co. 


Metal Punching. 
Erdle Perforating Co. 


Metals. 
American Platinum Works. 


Meters. 
Duncan Electric Mfg. Co. 
Westinghouse Electric & Mfg. 


Co. 
Weston Elec. Instrument Co. 


Mining Machinery. 
Allie-Chalmers ais Co. 
General Blect. C 


Melding—Metal. 
National Metal Molding Ce. 


Ma&ere—(Bee Generatoro anê 
Meters) 


Motors—Smaill. 
Wisconsin Electric Co. 


@ile—(Bee Lubricante). 


Ofle—Illuminating. 
Galena Signal Oil Ce. 


Oil Starters. 
Conduit Blec. Mfg. Co. 


Ovscnisers. 


General Electric Co. 
Westinghouse Elec. 4 Mfg. Ce. 


Painte—Insulating. 
mandara Underground Cable 


Paneibeards. 


Adam Electric Co., Frank 
General Electrie Co. 

Western Klectric Co. 
Westinghouse Elec. & Mfg. Co. 


Perforated Metals. 
Erdle Perforating Co. 


Phetemeter Standards. 
oe Testing Laborater- 


Pine—Iren. 
Southern Exchange Co., The 


Platinum. 
American Plat g 
Baker 2 cr inum Works 


Ptege—Fiush and Receptacies. 
National Metal Molding Co. 


Pelee—Ornamental Street. 
Brady Blec. & Mfg. Co. 


5 p kete—Pins, Ete. 
ra Elect. & Mfg. C 
Brookfield Glass C Cor i 
Southern Exchange Co., The 
mas & Co., R. 
Western Blee. Co 


Pereciain. 
R. Thomas & Sens Co. 


Pot-Heads. 


Brady Elec. & Mf 

Okonite Co.. The 58 

ä Underground Cable 
o. 


Producer — as. 
Westinghouse Machine Ce 


Pumpe. 
Allis-Cbalmers Mfg. Co. 


American Steel & Wire Ce 
Genera! Electric Co. 
Roebliug's Sous Co., J. A 


Receptacice—(See Sockets). 


Rectifiers. 


General Electric Co. 
Westinghouse Elec. & Mfg. Ce 


Reels. 
Minn. Elec. & Cons. Co. 


Reflectors. 


Erdle Perforsting Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Ce 


Resistance Rods. 
Dixon Crucible Co., Joseph. 


Resistaneo Units. 


General Electric Co. 
Ward Leonard Electric Co. 


Resistance Wire—(See Wires). 


Bheeostate. 


Erdle Perforating Co. 
General Electric Co. 

Simplex Electric Heating Ce. 
Ward Leonard Electric Co 
Westinghouse Elec. & 


Rescttes. 
National Metal Molding Ce. 


@ereens and Blevee—Perferated. 
Erdle Perforating Co. 


ent Cement. 
me Compound & Mfg. Ce. 


Searchiights. 
General Electric Co. 


Sewing Machine Metors. 
Westinghouse Elec. & Mfg. Ce 


Sockets and Receptacies. 


General Electric Co. 
National Metal Molding Ce 


Sockete—Turndow,. 
General Electric Co. 


Seldering Irens. 
Westinghouse Nlec. & Mfg. Co 


Suidering Material. 
Alex R. Benson Co. 


Solenoids. 
Genera! Electric Co. 


Stage Lighting Apparatus. 


General Electric Co. 
Ward Leonard Electrie Co. 


AGE 


Is Etch-O-Lite 
Working For You? 


If you etch or frost glass for any pur- 
pose, you are losing money if you are 
not using Etch-O-Lite. 


Etch -O - Lite is safe—no burns nor 
fumes it is quick and efficient—it can 
be handled by a boy—and it will save 
your time and money. 


Don’t you think it warrants a test? 
Order a trial lot today—test it out as 
applied to your business. 


In 8 lb. and 10 lb. containers. 


Union Electric Company 


Sole selling agents for United States 
TERMINAL WAREHOUSES: PITTSBURGH, PA. 


REPAIR—BUY—SELL 
New and Second-Hand 
Motors— 


Generators— 


Fans 


Armature Winding 
Our Specialty @ 


We build switch boards 
fully equipped to exe- 
cute any : lass of « lectric 
work on a rt notice. 


ATLANTA ELECTRIC 
MACHINE COMPANY 


111 Marietta St. Atlanta, Ga. 


acids. 


ELECTRICAL AGE 


Do you have to shout when that 
geared pump is running? What's 
the use of wearing out your men’s 
nerves with the racket of metal 
gears or making rep ated replace- 
ments of rawhide pinions, when 
you can find in 


CONTINENTAL-BAKELITE 


a material that machines and wears like 
steel and always runs quietly ? 
tough that it does not require bushings or 
shrouds and is uninjured by water, oil or 
Our engineers will gladly co-oper- 


It is so 


Write us today. 


The Continental Fibre Company 


Newark, Delaware 


CHICAGO—McCormi k Bldg. 


NEW VOM- Woolworth Bldg. 


SAN FRANCISCO—Underwood Bidg. 


Medel 310 
Single Phase and 
D. C. Wattmeter 


One cf the Portable 
Ele e t rodynamometer 
Group. wh'ch also in. 
cludes Model 329 Poly- 
phase Watt meter. 
Model 141 A. C. and 
D. C. Valtme ter and 
M del 870 A. C. Am- 
meter. 

The char cter'sties cf 
the group are extreme 
accuracy (guaranteed 
within a fraction of 1 
per cent, full scale 
value), adaptability for 
use on circuits f any 
commercial frequency 
and any wave form, 
great -verlord capa- 
city, low mome t of 
inertia, effective damp- 
ing and shieldin z. and 
th» legibility und re. 
markable un formity 
of the hand calibrated 
scales. 


| ate in solving your gearing problems. 


LOS ANGELES -I. W. Hellman Bidg. 
= PITTSBURGH —Commonwealth Bidg. 


= Manufacturers of BAKELITE-DILECTO, highest quality 


= insulating material in the world, and of high-grade 
Vulcanized t ibre. 


RAD CM rn 


HERE has been no other 

factor in creating 

the prestige which now sur- 

rou.ds the Weston name 

than the outstanding su- 
periority of 


Indicating 
Instruments 


So high have Weston products estab- 
lished the name in the field of Elec- 
trical M asurement that it is in itself 
an endorsement of each instrument 
that bears it. 

It is our fixed purpose to maintain 
and, if possible, to increase the value 
of this endorsement. 


Weston Indicating Instruments include a 
great variety of groups f. r portable or switch- 


rd service on A.C. or D.C. Cire . its, in- 


struments designed ex presely for test ing ond 
laborator use for mot. car and boa elec- 
trical eye tems. and many others for special 
Durpoces Write for Bulletins or Catalogs 
describing those which interest you. 


Weston Electrical Iastrument C 0. 


51 Weston Ave., Newark, N. J. 
New Y ork 8 Detrait 
s'on t. sis Sin F i 
Philadelphia Rie hmond Toronto 8 
Pittsburgh lenver M -ntreal 
Buffa o Cincinnati Winnipeg 
Cleveland Vancouver 
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Staplee—Insulating 
American Steel & Wire Co. 
> 


Starters and Centrellero—Moteor. 


General Electric Ca. 
Ward Leonard Electric Co. 
Westinghouse Klee. & Mfg. Co. 


Steel Armered Wire. 


Okonite Co., The 
Standard Underground Cable 
Co. 


Stocks and Bends. 
Electric Bond & Share Co. 


Steves—Riecrt rie (Ree Ceating 
Apparatus— Electrical). 
Stralnere—Perforated. 


Erdie Perforating Co. 


Subetations—Oxutdoer. 
General Electrie Co. 


Suepplica—Elertrical. 


Delta-Star Elec. Co. 

General Electric Co. 

National Metal Molding Co. 
Western Klee. Co. 
Westinghonse Elec. & Mfg. Co. 
Weston Elec. Instrument Co. 


Guppliies—Telephone. 


Southern Electric Co. 
Western Elec. Co. 


Surfacing—Steel and Tin. 
Erdle Perforating Co. 


Switehboard Supplies. 
General Electric Co. 


Switcechbeards—Light and Pow. 
er. 


Frank Adam Electric Co. 
Allis-Cbhalmera Mfg. Co. 
General Electric Co. 

Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


8witchhoarda — Telenhane — (Bee 
Telephene Equipment). 


Switchesx—Fineh and Rna p. 


National Metal Molding Co. 
Southern Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Switche Fuse. 
General Electric Co. 


Switchesx—Knife. 


Adam Elec. Co., Frank. 
General Klectrie Co. 


Trumbull: Vanderpoel Electrie 


ß o 
Westinghouse Elec. & Mfg. Co. 
8witches—Oll., 


General Electrie Co. 
Westinghouse Elec. & Mfg. Co. 


Switches—Pole Top. 


Delta-Star Elec. Co. 
General Electric Co. 


Switches—Remate Control. 
General Electric Co. 


Switches—Time. 
Campbell Elec. Co. 


Tape. 


American Electrica] Works. 

Mechanical Rubber Co. 

Okonlte Co., The 

Standard Underground Cable 
o. 
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Telephone Equipment. 
Western Elec. Co. 


Torminale—Cable. 
Dossett & Co. 
8 Underground Cable 


Teet Clips. 
Mueller. R. 8.. & fo 
Teeting Apparatus. 


Bristol Co. 
Thompson Levering Co 


Testing—Electrical. 
afi ad Testing Laborator- 


es. 
National Elec. Laboratories. 


Theater Dimmers. 


General Electrie Co. 
Ward Leonard Electric Coa 


Toelse—Linemen’s. 


Oshkosh Mfg. Co. 
Western Eiee. Co. 


Transformers. 
Allis-Chalmers M'g. Ceo 
Duncan Klectrile Co 
Euterprise Electrice Ce. 
General Electrie Co. 
Kuhiman Electric Ce. 
Moloney Electric Ca 
Pittsburgh Transformer Ce. 
Wentern Klee. Co. f 
Westinghouse Elec. & Mfg ‘`e 
Weston Elec. Inst. Ce. 


Transformere—Bell Ringing 
Rittenhouse Co, The A. E. 
Southern Electric Co. 
Westinghouse Elec. & Mfg 


Turbines—Steam. 


Allia-Chalmera Mfg. Co. 
General Electric Co. 

Leffel & Co., James. 
Weatern Elec. Co. f 
Westinghouse Elec. & Mfg ‘‘e 


Vacuum Ceeners. 


Hoover Suction Sweeper Ce 
Western Elec. Co. 


Ventilators. 
Erdle Perforating Ce. 


Washing Machines—Electriec 
Western Elec. Co. 


Washera—Air 
Spray Engineering Co. 
Washera—liIron, Steel and Mice 


Chicago Mica Co. 
Krdle Perforating Ce. 


Water Wheels and Turbines 


Allis-Chaimers Mfg. Co 
Leffel & Co., James. 


Wattmeters—(See Instrumente 
Electrical). 


Wires & Cahles. 


American Electrical Works 
American Platinum Works. 
Ainerican Steel & Wire Ce 
Detroit’ Insulnted Wire Co. 
General Electrie Co. 

Hazard Mfg. Co. 


Indtana Rubber 4 Insalatee 
Wire Co. 
Lowell Ius. 


Wire Co. 

Moore, Alfred F. 

Okonite Co., The 

Roebling’a Sons Co., Joho 4 

Phillips Insulated Wire Ce 

Rome Wire Co. 

Southern Eleetric Co. 

Simplex Wire & Cable Ce 

Standard Underground ( ses 
o 


Western Fiec. Co. 
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THE STAMP OF 
APPROVAL 


STANDARD WIRING IS THE OF- 
FICIALLY ADOPTED WORK ON 
ELECTRIC LIGHT & POWER WIR- 
ING AND CONSTRUCTION OF THE 
NATIONAL ELECTRIC LIGHT AS- 
SOCIATION. 


THOUSANDS OF COPIES HAVE 
ALREADY BEEN SENT TO ITS 
MEMBERSHIP BY THE ASSOCIA- 
TION ALONE. 


“THIS AUTHORITY ON WIRING 
The SHOULD BE ON THE DESK OR IN 
THE POCKET OF EVERY MAN 
1917 HAVING TO DO WITH WIRING 
FOR LIGHT & POWER. TO STUDY 
Edition ITS CONTENTS IS TO INSURE 
YOUR PATRONS AN A-r WIRING 

INSTALLATION. 


IT IS A NECESSITY FOR THE WIR- 
ING MAN.” 


THE PUBLICATIONS COMMITTEE 
NAT. ELECTRIC LIGHT ASSN. 


350 PAGES. POCKET SIZE 
LEATHER COVER $1.00 


Technical Journal Co. 


Woolworth Bldg. - - New York 


OOO O 
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THE NORTON 


(D’Arsonval Type) 
SWITCHBOARD INSTRUMENTS 


RT 


D.G: VOLT MET Ed 


NORTON 


Instruments 
represent 


QUALITY, 
ACCURACY and 
DURABILITY 


ttt ~~ ~N 
e i 
eins 


fi 
* 


Prompt 
Service and 
Satisfaction 
Guaranteed 

It will pay 
you to write 
for Discounts. 


Norton Electrical Instrument Co. 


MANCHESTER, CONN, U. S. A. 
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Having trouble 
with noisy 
motors? 


True up the com- 
mutator surfaces 
and equip the ma- 
chines with 


DIXON’S 
Graphite Brushes 


These self-lubricating brushes will main- 
tain the smooth dark surface on the 


commutators that means continued 
silent operation. 
Incidently you will obtain higher 


motor efħciency and notice a marked 
decrease in repair bills. 


Write our Electrical Service Depart- 
ment for descriptive booklet No.129-M. 


Made in Jersey City, N. J., by the 
Joseph Dixon Crucible Company 
<> Established 1827 2 
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i | 1 7 i Manufactured for all electrical purposes 

4 * fe in any size, frequency or voltage. 


Lighting and Power Transformers 


| High Transmission Transformers 
Single and 3-Phase Transformers 
er 

d To. secure prices give us K. W. capacity 


voltage, cycles, transformers required. 


MOLONEY ELECTRIC co. 


j St. Louis, Mo. * Windsor, Canada 
District Offices: New York - Chicago- San Francisco. 


SONS Se a> @®, FDP AN 


Hot Water Quick as a Flash 


All over your selling-Seld people are looking for a hot 
water-heater that is inexpensive to buy and use, is easily 
installed, can't be ups t, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 


Offer them a 


“GEYSER” Electric Hot 
Water Heater 


it's'as gocd as sold. just a turn of the ha: dle—to the left for 
cold—to the right for het water all the way from lukewarm to 
boiling. Inquire cs are ccmirg thick and fast; wherever there 
isa GEYSER ” Cealer we forward them to hm. Are you 


in line fur this profitable year-rcund business in your locality ? 


e * 
—— ——' 
p 


Write to-day to 


Bridgeport Electric Manufacturing Co. 


Bridgeport z Connecticut 


Easily attached to any f| 
pipe—replaces the reg- 
\\ ular faucet. 


=~ £— g _>.—_— 
3 a 0 a — — -» 2 
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 BROOWKFELD 


G U S. PAT OFF 


GLASS INSULATORS 


i Awarded gold medal at Panama Pacific 
7 International Exposition, San Francisco, 
for low and medium voltage insulators. 


THE BROOKFIELD GLASS COMPANY 


2 Rector Street, New York, N. Y. 
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MULTI FUSE 
— 2350 


Nat. Ret liable d. f = Sc 


MULTI REFILLABLE FUSES 
will cut your fuse maintenance on motor circuits in 
two. They are doing so for others, why not for you? 
Accurate in rating, dependable under all conditions of 
service. Easily and quickly refilled. 


Write for samples, catalogue and discounts. 


Muiti Refillable Fuse Co., 723 Fulton St., Chicago 


Bare and Tinned Copper Wires 
Magnet Wires 


N.E.C.S. Rubber Covered Wires and 


Flexible Cords 
ROME WIRE Co. 
ROME NEW YORK 


ELECTRIC LIGHTING 
PLANTS 


For Country Homes 


Detroit, Mich. 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPH 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 


AMERICAN „ WORKS 
NEWARK, N. 


; » DETROIT 
» INSULATED 
0 i T WIRE 
COMPANY 
RUBBER COVE RED Robertson Sales 
Co., Inc., 
E ŞS Southern 
Sales Agents, 
m 1905 American 


Trust Bldg., 
Birmingham, Ala. 


“Reg. U. 8. Patent Office” 


SCHUG ELECTRIC MFG. 
COMPANY 


+ 


Chicago New York Cleveland Pittsburgh 
Worcester Denver 
Export Representative: U. S. Steel Products Co., New York 
`, Pacific Coast Representative: U.S. Steel Products Co. 
~ San Francisco Los Angeles Portland Seattle 
be A 


VICTOR INSULATORS 


The recognized standard of quality and service 


The Locke Insulator Mfg. Co. 


VICTOR, NEW YORK 


CONDUITS 


Xduct' Galvanized. 
Electroduct'' Enameled. 
Loomflex' Non-metallic. 
Genuine Circular Loom’’ Non- 
metallic. 


American Circular Loom Co. 
90 West St., N. Y. City 


VERY coil examined and 

labeled under the direction 
of the underwriters laboratories. 
Ignition wire for autos, 
J motor boatsand aeroplanes. 
Send for booklet fully describing 


American Steel & Wire Company 


ALL SIZES AND VOLTAGES 


NEW CODE 
WIRES & CABLES 


HAZARD MEG. CO. 


“ILKES-BARRE. PA. NEW YORK Fc TSBURGH CHICAGO 


THE ELECTRIC & AUTO SUPPLY CO. 
Agents and Distributors 


Birmingham Alabama 


Shadow Cord. Lamp Cord 


Lowell, Mass. 
N.E.C.S. Wire Telephone Wir 


K FOR 
TECHNICAL BULLETINS 


LOWELL INSULATED WIRE CO. 


2s 11 


SESS SSS 


Teen PROSPECTS; Manhole Construction; Retail Store Lighting; Motor 
Equipment of a Rubber Works; Purchasing Methods; and the Regular Departments. 
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DURADUCT 


It has a single wall that 


prevents it from breaking 
down. 

There are no layers to 
pull apart and blister. 

It can be pressed back 
into shape by mere pressure 
of the fingers. 

DURADUCT is the only con- 
duit witha single wall and a 


— 


roller-bearing ~ wireway. 
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ALL GOOD JOBBERS SELL 


DURADUCT 


TUBULAR WOVEN t ABRIC CO., Manufacturers 


Pawtucket, R. 1. 
A. HALL BERRY, Gene ‘ral Sales Agent 


97 Warren St. New York 9 So. Clinton Ste Chicago 


Aorthern Electric Company Distributors for Canada 
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—as a Sales Stimulator 


An enthusiastic reader of and 
contributor to ‘‘How-I-Did-It’’ 
suggests that the salesmen em- 
ployed by central stations, jobbers 
and dealers start informal local 
‘*How-I-Did-It’’ clubs to 


(a) discuss and digest the 


lamp selling stories each 
month. 
(b) relate to their fellow 


salesmen their own experi- 
ences in the ‘‘that reminds 
me spirit. 


(c) delegate one or more 
members each month to send 
a contribution to ‘‘How-I- 


Did-It.“ 


The sales benefit of having a 
discussion of selling experiences 
once a month is obvious. 


February 
1917 


CONTENTS 


MAILED FREE 


“How-l-Did-It” will be mailed 
free every month to each member 
of the club. Each copy contains 
enough selling inspirations to 
make the meeting an enthusiastic 
one. The stories are directly 
helpful and offer the salesmen 
and managers opportunities to 
help each other, and benefit 
themselves. Back numbers may 
be had for the asking, as long 
as they last. 


The financial reward for hav- 
ing a story appear in How. I- 
Did-It’’ is certainly worth while. 


Every sales manager who has 
to do with selling Mazda lamps 
of any make should send for a 
copy of ‘‘How-I-Did-It’’ and 
judge the broad-gauge helpful in- 
fluence of the stories each issue 
contains. 


Every salesman employed by 
a central station, dealer or con- 
tractor is requested to send in 
the story of his most interesting 
sale of lamps. Each month we 
pay $15.00 for the best story and 
$10.00 for the second best. For 
every other story we accept we 
pay $2.00 each. The book of 
rules governing the contribution 
of stories will be sent on request. 


Send for the Copies Which You Desire Now 


Atlanta Chicago *D 
Baltimore Cincinnati Da Me 
Bosto n Cleveland Detroit New Orl 

a Columbus ae" 


Kansas City New York 
* Westinghouse Lamp Corporation. 


Export Sales Dept., 165 Broadway. N. Y. C. 
For Canada — Canadian Westing 


Westinghouse Lamp Company 


Philadelphia Salt Lake City 
Pittsburgh Sen Francisco 
Portland Seattle 

St. Louis Syracuse 


house Co., Limited, Hamilton, Ont. 
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Paul B. Findley, Editor 
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In This Issue: 


Volume 50 


Page , 

25. Editorials: Stand By!—Two Attitudes Toward the Copper Situation—Coal and the Iso- 
lated Plant—Saving Money for the Seller Sold on Personality“ - Contests in Sales- 
manship—Standard Catalog Sizes. 


27. Copper After The War......... a Ses Baca ede arene oe Oana eS .....Barnard Powers 
Of timely interest to prospective copper purchasers. Mr. Powers, who is 
Managing Editor of “The Magazine of Wall Street,” is an expert on copper, 
15573 specialized in copper news for several years with the Wall Street 
ournal. 


20 Concrete Manhole: Censttüetie nnn. C. A. Dalrymple 
Methods of doing this work are described in detail and illustrated by dimen- 
sioned drawings made up by the the author during his long experience with one 
of our largest central station companics. 


31. Problems in Purchasing for Construction and Operation............... H. B. Twyford 
Money and time can be saved for both buyer and seller by attention to Mr. 
Twyford’s suggestions. The author, now with the Otis Elevator Company, was 
for some years purchasing agent of the Underground Electric R. R. Company, 


of London. 
33. Lighting for the Retail Store............ 0 V H. E. Murphy 


From his work with the Luminous Unit Company, Mr. Murphy is well qualified 
to speak on the valuc of light to the store-keeper. 


34. News of the Month 


Other Items of Interest: 


Merchants; Winners of Mazda Window Dis— 
play Contest; Of Personal Mention; Obitu- 
ary; Coming Conventions. 

NEW Fropucts: 

A. C. Grinder Motor: Electric Fans for 
1917; “Ezy-Out” Screw Extractor; Bow Re- 
flector for 75-Watt Lamps; Medium- Base Re- 
flector Sockets; “Sun-Ray” Heating Pad; En- 


INSTALLATION, OPERATION, POWER APPLICATION : 

i Electrical Equipment of a Rubber Works, 
by W. H. Easton; Clean Boiler Surfaces, by 
R. T. Strohm; Characteristics of Lighting 
Generators for Automobiles, by R. P. Jack- 
son; Proof Against Electric Shocks. 

PROBLEMS IN ELECTRIC PRACTICE: 

Principles of Polyphase Systems, by Terrell] 


Number 3 


Croft; Repairing an Alternator, by R. L. 
Hervey; Special Transformer Conncctions, by 
T. Ryan; Largest Electric Motor Ever 


closed Safety Switch; Display Rack; West- 
inghouse “Sew-Motor”; The “Lectroflater; 
Outdoor and Bus Disconnecting Switches: 
Air Compressor and Pump; Battery Charging 


Built; Short Cuts and Minor Methods; Ques- 
tions and Answers. 
COM MERCIAL: 
15,000,000 Prospects for Wiring, by F. C. 
Myers; Prizes to Help Make Better Fan 


Rectifier; ‘“Mizpah” Fire Detector; Deep 
Well Pump and Water Supply System; Mo- 
tor Driven Scrubber; Dynamic Balancing Ma- 
chine; New Types of Oil Circuit Breakers. 


MEMBER SUBSCRIPTION PRICE—United States and Posessions, Mexico and Cuba $1.00 a year 


Canada $1.50 a year. Foreign Countries in Postal Union 

CAUTION—Do not pay solicitors, unless they present written autherity, with date, from 
the pubilsbers to collect money. 

NOTICE TO ADVERTISERS—To insure insertion, all copy, euts, etc., for changes of 
regulur advertisements In ELECTRICAL AGE should reacb us not later than the 2tb 
OF THE MONTH preceding date of publication, three days earlier if proof is de- 
sired. The first udvertising forms close promptly on this date. 

NEW or ADDITIONAL advertising not to occupy fixed position, can be ineerted in a 


special form up to the 30th. 


Member Audit Bureau of Circulation. 


ABE, 


Entered at the New York Post Office as Second-class Mail Matter. Co 
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PRING TIME is house wiring time. 
Thirty-four per cent of the total 
year's house-wiring contracts in one 

American city are secured during March, 
April and May and this in spite of the 
fact that no special spring campaign is 
carried on. 


We are better prepared this spring than ever to 
help you get already-built houses wired for electric 
service. In connection with your special drive for 
this business get our new house-wirlng window trim 
It is a real interest-arousing feature. We also have 
a number of advertisements attractively illustrated 
to sult the space you will use in your newspapers 
Better put your order in at once so you ll be sure of 
the best attention. For this free service write to the 
Sales Division that furnishes you National MAZDA 
lamps 


NATIONAL LAMP WORKS 
an OF GENERAL ELECTRIC co. 
7 NELAPARK CLEVELAND 


Wembe: NOLI ty for ele í trical De Hë lopme nt 
“Do It Electri ally’ 
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Central Station service for a dozen communities 1s 
furnished by the Long Island Lighting Company. Its largest 
consumer is the transatlantic wireless station at Sayville, whose 
demands for continuity and regulation are most exacting. To 
meet them chief reliance is placed on a 1250 kva. turbine unit 
in the Northport station. The engineers made wise provision for 


the safety of the generator by putting a 


SPRACO AIR WASHER 


on guard over its air supply to prevent dust being carried into its ventilating ducts to clog them and injure its 
insulation. 

“Entirely satisfactory,” say the operating men; out of sight in the basement the Spraco washer 
relieves them of troublesome out for cleaning periods and hot-wzather reduction in capacity. They have no 
worries over slowly ageing insulation. 

If space is at a premium under your power-plant floor: if you must carry overloads; if you want to 
be sure that your insulation will remain as good as new, let us show you what Spraco will do for your problem. 


There's a representative near you; his name is in the list below. 


Our new bulletin No. 250-A tells how and why, let us send you a copy. 


SPRAY ENGINEERING CO., 93 Federal St., Boston 


B. C. Donham & Co., New York City; H. F. Sanville, Philadelphia; H. A. Rapelye, Pittsburgh; Charles NI. 
Howe, Chicago; J. S. Cothran, Charlotte ; Earl F. Scott, Atlanta; Glenn S. Groves, Cleveland; H. P. Thomp- 
son, Cincinnati; 1. C. DeHaven, Indianapolis; Baumes- McDevitt Machinery Co., St. Louis; Power Equipment 
Co., Toledo: Merkle-Hines Machinery Co., Kansas City; NIcClary-Jemison Machinery Co, Birmingham; 
Charles C. Moore & Co., San Francisco, Los Angeles, Seattle, Salt Lake City, Tucson; A. M. Lockett & Co.. 
New Orleans; Smith & Whitney, Dallas; Wm. H. Hale & Co., Minneapolis; Rudel-Belnap Machinery Co., 
Montreal and Toronto; Stearns-Rogers M fe. Co., Denver; Tennant Lovegrove Co., Houston; Adams & Co., 


Havana. 
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S the most practical sewing machine motor we have ever seen, and 

you can depend on us to push it hard.“ That's what one dealer 
savs about the DUMORE Model 3, and 
other dealers are equally enthusiastic. 


Advantages of 


[It s easy to understand this warm attitude, this hearty 


support, when you see how the DUMORE is built 
and how efficiently it operates. Its many advantages 
make it a big seller—a favorite with the trade 
Costs you no more than less efficient motors and 
gives you a bigger proht. 

Let us send you a DUMORE on approval Display 
it prominently and demonstrate it to vour customers, 
Keep it 30 days, and if you're notsatisfied with sales 
ship it back aż our expense. Literature on request. 


WISCONSIN ELECTRIC CO., 


_ * * * * 


The DUMORE 


Atta hes quickly 
and firmly- fits any 
machi..e. 

Runs at six different 
speeds and can be 
instantly reversed. 
Lowers with head into 
the cabinet, 

Universal motor—takes 
power from any lamp 
socket. 


2800 DUMORE BLDG. 
RACINE, WISCONSIN 
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Are Your Old Transformers 
Eating Up Profits? 


Tests recently made on a large distribution network 
show that transformers built a few years ago have so much 
higher iron losses than modern ones that handsome savings 
can be made by replacing and junking the ‘‘old-timers.’’ 


l 


IIe 


For instance, if a new Skva. your lines. The field test is easily 


SNM USACE AAT 


transformer is substituted forone Age Iron Loss and cheaply made. Two men 
ten years old the saving in (years) 8 3 with a wattmeter can do it 
power will pay a 16% return on Under 138 58 quickly by removing the pri- 
the additioral capital invest- 14 40 70 mary fuses and reading the no 
ment. The iron used in early ae 80 52 load losses from the secondary 
days aged so as to increase side. By comparing these with 
losses by 30 to 50% —a condi- >e E the guaranteed figures in the 
tion which has been removed 6-9 60 100 Peerless“ catalog, you can 
by the use of silicon steel. Be- 9-11 85 132 tell how many watts you are 
fore’ deciding on your construc- 11-19 95 167 losing. Knowing your power 
tion program, find out how Jou cost, it's easy to see what you 
many ‘‘profit-eaters’’ are on Data on Transformers of Varying can save by installing 


Ages, 2200 to 220 110 Volts. 


PEERLESS TRANSFORMERS 


Their silicon steel cores 
show practically no increase 
in losses—that means they 
will not ‘‘grow old” in ser- 
vice; no need to replace 
them except for accidents, 
or a growth of load. 


better able to withstand the 
shock of lightning surges. 


“Peerless” Transformers in 
sizes up to 7.5 kw are con- 
tained in plain cast-iron 
cases, with pole- mounting 
hangers and primary cut outs 
furnished. From 7.5 to 25 
kw the cases are of corrugated 
cast iron, and for 30 kw and 
more, they are of corrugated 
terne plate. All are shipped 
Standard Transformer with oil, and are guaranteed 

0.6 to 7.5 kw for two years. 


The cool running of Peer. 
less” Transformers on no- 
load means that they have a 
greater reserve capacity dur- 
ing the short daily lighting © ö 
peak. Their core type of 
construction aids the circula— 
tion of cooling oil and is 
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You can’t afford distribution failures—that means “Order Peerless” 


The Enterprise Electric Company 
Warren, Ohio 


‘Transformers of all kinds for all purposes 
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The Story of Paint 
Efficiency 


Here is a book that shou'd be in the hands of every 
man who is interested in the matter of keeping down 
costs by preventing rust, decay and other destructive 
elements Bom attacking machinery and buildings. 

This book tells how various Paints are made, what 
they are for, how to make spe cifications, paints to be 
avoided—in fact, it is full of va.uable information for 
the man who wants to know, 

We will gladly send this book FREE OF CHARGE 
upon request. 


Central Station Paints 


We have specialized on paint products for Central 
Station uses and have paint for every Central Station 


nnr Sr 


» 
— 


requirement. 
We maintain a chemical research laboratory where Copy of this booklet mailed 
experts are constantly at work on the very problems of on request 


painting that you are called upon to grapple with, 
These paint experts are at your disposal, and 
them at any time—and bear in mind that you incur no oblig 
Among our special products for Central Station requirements are: 


phite Paints for roofs, stacks, metal poles and other outdoor metal surfaces; Degraco 
Pole Paint for wooden poles; Deuraco Concrete Wall and Floor Paints: Deyraco Paint 


for boiler fronts and other hot surfaces; Sta-W hite, a white enamel finish for interiors 
Degraco Machinery Enamels for dynamos, generators, ete, 


DETROIT GRAPHITE COMPANY 


PAINT AND COLOR MAKERS 


we want you to feel free to call upon 
ation whatever in doing so. 
Superior Gra- 


Department 371 Detroit, Mich. 


N SUPERIOR 
JRAPHITE PAIN 


ror 


BRIDGES \ 
METALO WOODEN SURFACES J 
~a ROOFS, TANKS. ‘ 


— ‘ 
'OIT GRAPHITE SO 


PAINT MAKERS : 


Power House 
of Omaha 
Electric Light 
& Power Co. 
Structural 
Steel and 18x 
200 ft. Stack 
Painted with 
“Superior 
Graphite 
Paint.“ 
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The Robbins & Myers sales plan con- As a result, new dealers have come 
centrates the main effort in moving fans to us with but little solicitation as fast 
across the dealer's counter, rather than as we could take care of their require- 
in getting them into the dealer’ s stock ments. And our old dealers have 
room. We have learned that by creat- stuck to R. & M. Fans season after sea- 
ing a desire for Robbins & Myers Fans son, secure in the knowledge that the 
in the minds of the public, by making Robbins & Myers sales plan will sell 


them quick, easy, 
profitable sellers 
for the dealer, the 
dealer orders will 
take care of them- 
selves. 


Because of the 
success of this pol- 
icy, we have kept 
on year after year, 
advertising R. & 
M. Fans to the 
public -your cus- 
tomers — through 
the leading Na— 


tional magazines. 


This advertis- 
ing has made the 
Robbins & Myers 
Fan the best 
known, easiest 
selling fan in the 
world. 


fans for them as 
well as to them. 
They know they 
can count on a 
low selling cost 


anda good profit 
on R. & M. Fans. 


In addition to 
the general adver- 
tising on Robbins 
& Myers Fans, 
special sales helps 
are furnished free 
to the dealer for 
local use. These 
helps are pure re— 
tail advertising, 
prepared so as to 
bring the dealer 
the greatest direct 
benefit. 

Catalog, prices and 

Information on the 


selling help we furnish 
will be senton request. 


THE ROBBINS & MYERS COMPANY 


SPRINGFIELD, OHIO 
New York Boston Philadelphia Rochester Cleveland 


Robbins & 


OTTAWA AL IVAN 


Cincinnati Chicago St. Louis San Francisco 


Myers Fan 
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Are Standard For 
Send to our nearest house for bulletins 
WESTERN ELECTRIC COMPANY 
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DOSSERT CONNECTORS «© TERMINALS 


Theyr’e What I Want 


says the expert wireman or cable splicer. ‘‘Cut out those flossy 
soldering tools.“ 

I can do more work in less time with Dossert Connectors 
and a wrench than two men can do with those fancy things 
you're trying to hand me.” 

The good workman knows that he can do better, quicker 
work with Dosserts. And it’s money in your pocket to see that 
all your wiremen use them. f 

Using Dosserts throughout power houses, substations, mines, 
mills tactories, and for car wiring systems, junction boxes and 

225 sectionalizing cases of signal control circuits is a heap cheaper 
i 7 than paying extra labor. 


SA One Man—One Tool—One Minute 


AZ That's what Dossert efficiency means. Our catalog is yours 
when you want it. : 


DOSSERT & COMPANY 


H. B. LOGAN, President 242 West 41st Street, New York 
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“BRIGHTEST LIGHT 
LONGEST LIFE’ 


BAS VUSS 


FOR ALL FLASHLIGHTS 
Bullseye No. 3 


PETERIORATION— 1; Flashlight 


zatteries didn’t deteriorate—but that's an- 
Other story, In Novo Batteries ol jection- 
able deterioration has been reduced to a negligible 
minimum. The same newly-discovered process 
that enables us to positively guarantee Novo Batter- 


ies against leakage or corrosion, also greatly 
duces Deterioration. | 


E” 


Write Now for 
Catalogue 


Right Now. 


‘NOVO MANUFACTURING CO 
25 424-438 West 33” Street 


‘NEW YORK: 
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The Big Cleaner Value To-day 


Study This Cleaner Point by Point 


You'll find that it has every featu’e that 
appeals to the housekeeper. It’s the kind of | 
cleaner that sells on sight. 
$22.50, and there’s good profit for you. 


The Pittsburgh “FA” 


The 14-inch Nozzle Cleaner | 


is the big cleaner value of the day and it's the 
It gives satisfaction and brings 
new customers to your store. 


big seller. 


Make it your leader for Wire Your Home Time” 
April Ist to May 15th. 


It is typical of the entire line of Pittsburgh 
Fast-Selling Electrical Specialties. 
quainted with the line now. 


Pittsburgh Electric Specialties Co. 
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THE BASIS OF QUALITY 


l Phe basis of quality in any manufactured product is the raw material. Good 
pipe cannot be made from inferior steel, and good conduit cannot be made from 
inferior pipe. 


“BUCKEYE” conduit contains only pipe made by us for that especial pur- 
pose—pipe made from the best steel we can produce with facilities for selecting the 
ore, manufacturing the coke and converting the iron into steel—-all in our own or- 
organization. In the finishing processes we devote to YBUCKEYE” the same 
care bestowed on the making of the pipe. 


Ordinary conduit is made from pipe bought in the open market. The finish- 
ing process does not affect its inherent quality, and the makers may not be able to 


guard that quality. Ductility, ease of working, resistance to strains and corrosion— 
all depend on some one else. 


In “BUCKEYE”, conduit these characteristics are assured. They are kept 
in mind ‘from the beginning. They are not matters of chance. 


Unless you have used “BUCKEYE” conduit you have something to learn 
about what QUALITY means in this material. Try it on your next job. Any 
good jobber can supply it. 


The Youngstown Sheet & Tube Company 


(Successor to The Western Conduit Company) 
Youngstown, Ohio 
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The price is | 


Place your order now. 


Get ac- 


Pittsburgh, Pa. Sa EN 


Fourteen - inch 
nozzle. 


2 


Revolving 
brush to take 
up ravelllngs. 


thread. hair. 


ete. 


3 


F-ur large 
rubber rollers 
for easy move- 
ment. 


4 


Case mede of 
aluminum ight 
and stung. 


High grade 
universal mo- 
tor god fr 
either alterra- 
ting or direct 
current cir- 
cuits. 


6 
Large open 
ing to reeive 
dirt. 


7 


Large Air 
chamber. 


Dust baz has 
large cupsecity 
and ia easy to 
empty. 
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occ FLEXTUBE 
a lf the above view of the construction of FLEXTUBE is not sufficiently convincing of its í 
superior quality, write us for a sample and examine for yourself. FLEXTUBE is made by the 
2 largest manufacturer of electrical conduits and fittings. It is the original seamless interwoven ] 
c non-metallic flexible conduit with the roller bearing wire way and the only conduit of this ; 
* construction which is double compounded. The interwoven single wall tubing is compounded j 
2 and then protected with a tough thread outer braiding which is also compounded. We could ; 

8 make a cheaper tubing, but to do that we would have to sacrifice quality. 

f tional Metal Molding G 
N Manufacturers of p | 
z Electrical Conduits & Fittings 
— 1108 Fulton Building, PITTSBURGH, PA 
2 Chicago Detroit Philadelphia San Francisco 
= oy = == : 
Buenos Aires Havana Manila N Paris N 
CANADIAN DISTRIBUTORS—CANADIAN GENERAL ELECTRIC COMPANY, LIMITED | 

1 0 | ( 
R 
D | 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 
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AN ECONOMICAL INSTALLATION 


Allis-Chalmers 
Belted Alternators 


are particularly suited to industrial 
plants or small central stations.. 

Belt them to your engine, water 
wheel, line shaft or other source of 
power; in many cases no additional 
outlay is required fora prime mover. 

The efficiencies are high, even for 
the smaller sizes. 

Their rugged construction assures. 
low maintenance and depreciation 
charges. 

In any station where the space re- 
quired for belt driveis not an essential 
factor, these generators permit a high 
grade installation at avery moderate 


cost. 
Allis-Chalmers Manufacturing Company 
General Offices: Milwaukee, Wis. _ Sales Offices in All Principal Cities 
Canadian Representatives: Canadian Allis-Chalmers, Ltd., Ontario ~ 


Send for Sample 
You will be greatly interested when you come 
to examine this wonderful §IXIMONE Fuse Plug 
— it is a marvel of perfect mechanical con- 
struction. In order that you may know 
all about this new Fuse Plug, a sam- K 
MEN FUSE Al ple will be mailed you on request. fee. 1 
— hould h 
Advertised Everywhere ig Bs 
A great many thousands of dollars are Fuse Plug in stock 
being expended to bring the attention without delay. It is 
of home owners, central stations, a big self seller when 
isolated plants, etc., to this displayed prominently in 
newest and most eco- your store, and you will find 
nomical Fuse Plug. it a good profit maker. 
A Big Seller 
We supply gratis 7 
striking display adver- SIX uke 
tising and circulars in full SAFEIECON ICRUTCON VENTER 
color—by far the most attrac- |i 1 
tive ever shown in this field. 
Atlas Selling Agency, Inc. 
FA 450 Fourth Avenue New York 
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Whenever placed on actual test the STAR FAN shines above the rest | 
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Star Fans are made of drawn steel and highest quality of 
electrical materials. These fans are made in two most eff- 
cient sizes, 12 and 16 inch direct current all voltages oscil- 
lating and stationary types. Note particularly the ball and 
socket joint which allows these fans to be used as either a 
desk or bracket fan by merely turning the thumb screw. The 
mechanical features of these fans, make them absolutely 
fool proof. This applies particularly to the oscillating type. 


<= 


Also Manufacturers of Electric Motors aud Dynamos. 


ALL OUR PRODUCTS ARE GUARANTEED 


STAR FAN and MOTOR WORKS, 245-247 N. J. R. R. Ave, Newark, N. J. 


} 
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Do you use Resistances ? 


If your experience has made you familiar wi i : 
force that quickly breaks them 8 r with resistances you know that oxidation is the one 


The Ward Leonard method of sealing the resistance, making it air tight and water- 


SE rans that the elements which cause oxidation are excluded from the resistance 


Therefore there is no depreciation. For your own economy specify that 
the resistance material as well as joints between it and the terminal 
must be imbedded in vitreous enamel. 


WARD LEONARD 


Electric Company 


Mt. Vernon, N. Y. How 


Each unit is composed of a porcelain tube wound with a 
special resistance wire of practically zero temperature Co- 

efficient. The tude after being wound with wire is covered with 
a vitreous enamel! which holds the wire firmly in place. The copper con- 


of a large au uber of flexible cop ver wires. Grounding is absolutely impossible, ae the 
support is composed of the most perfect insulating material. 


The finest wire when properly embedded in the epecial enamel used for these Ward Leonard re- 
sistance units ie entirely free from any mechanical strain due to the heating and cooling and ie per- 
fectly protected againet all oxidation or other chemical depreciation. sı ch es is invariably met with 
where fine wires are ex poged to the air at any part of their length or are emt ed:ied in any material 
such ae cement, japan, shellac or any other insulating materiai thus far used, with the eingle excep- 


tion of enamel. Ask for copy of our new catalog. 


= 
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Juniper 
Poles— 


(Southern White Cedar) 
All sizes from 20 to 75 foot 


Large stock---quick shipment 
20 Different yards 


Cross Arms 


Long Leaf Pine . 
Unpainted ~- Painted -- Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 © 


From Producers to Consumers | 
Write for Prices 


The Southern Exchange Co. 


97-99-101 Warren Street New York City 


1 


— — — —— 
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MOTORS 


Guarantee Service, Efficiency, 
Economy and Safety 


Are you taking advantage of these most im- 
portant factors in your factory, home, or 
sales requirements? If not, let us explain 
to you why you should. Peerless Products 
are well designed, both mechanically and 
electrically, which means long life, low op- 
erating expense, and smooth running con- 
ditions. 


This enables us to guarantee 
Peerless Motors unconditionally 


1-4 to 35 H. P. 
Write for Catalogue 


The Peerless Electric Company 
WARREN, OHIO 


they're made 


necting wires or terminal leads consist of round copper braide esch con pes, d 
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SIMPLEX 


F E O O| WIRES AND CABLES 
INSULATED EB CAB 


RUBBER 
CAMBRIC 
PAPER 


The STANDARD /or 
RUBBER INSULATION 


HE leading electrical engineers 
all over the world know that 
OKONITE Insulated Wires and Cables 


never disappoint. Their knowledge 


‘an be made your gain 


a When you get the habit of using | 

ar OKONITE Insulated Wires and Cables, 

bee you have met success more than half SIMPLEX WIRE X CABIE Q 
FAS A Way. 


MANUFACTURERS 


Ine 201 DEVONSHIRE ST. BOSTON 
EIR TGA | CHICAGO ` SAN FRANCISCO 


OKONITE COMP 


Samy 253 Broadway 
=) 7% NEWYORK 


-Ý 
“aA 


I = Viz 23983832 
SS ANANE ENS 1636 
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WHITE WAY POSTS 


Gnatless and Waterproof 
The problem of in- 


Are You Interested 


sects crawling into in the Economical 

the globe and water 

getting into the post, e 

causing short circuits, Use of Oil? 

is prevented by the pat- 

ented features embodied 

in our Our Skilled Railway Mechanics will 
. study your road and inspect your 

White Way Posts machinery, cars and tracks; and, in 

Gives better light, as fact, go into every detail of lubrica- 

no dead insects are at tion. After such inspection, we will 


the bottom of the guarantee cost of lubrication per 


Breve thousand miles and per thousand 
W Rife Way Posts kilowatt hours. Upon request we 
sood 5 . will be pleased to furnish further in- 

formation. 


Send for price list 


THOMASVILLE Galena-Signal Oil C 
a o., 
IR 
ON WORKS Franklin, Penn. 


Thomasville Georgia Electric Railway Department. 
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T% r Licensed inder General Electric Co. Paten is] 


Lay SPECIAL: 


Last month we were awarded by 


The CITY OF NEW YORK and 
TheCITY OF PHILADELPHIA 


~ Their Yearly Lamp Contracts P 
AN 0 EUX MFG. CO- HOBOKEN? N. jj ii 


ThisWireReel 
and Meter 


b= will save time and 
money for any electric 


supply dealer or con- 


N tractor. Meters with 
base made in two sizes 
for wire, and for ca- 


) ble or flexible conduit. 
FOR EVERY PURPOSE Write for full particu- 


HO Wo ANON ELEC. MFG. CO.CHICAGO ; 
Minneapolis Electric 


& Construction Co. 
Minneapolis, Minn. 


Your Spring Construction Needs 


can in most cases be met by products advertised 
in these pages. Butif you want something you 
don’t see mentioned here— 


Write The Ad-Editor 


about it. Tell us what you want it to do—or 
what you want done—and we will recommend a 
material—or a man—to meet your needs. We 
are glad to be of any service—just write 


The Ad-Editor 


ELECTRICAL AGE 


Woolworth Building NEW YORK CITY 


P.S.—-The Editor says if you 
want to see an article about 
something in particular—just 
pass him the tip. 
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. Two-way Joint for Steel 1.pe Armored Cable 


Another Reason 


hy you” should buy ‘‘STANDARD’’ Steel Tape Armored 

able is found in the complete line of special Joint Boxes 

and Terminals whlch we alone supply for such service. They 

give greater economy and increased flexibility in operation. 
Write our nearest office for information 


Standard Underground Cable Co. 


PITTSBURGH, PA. 


New York Philadelphia 
Boston San Francisc> 


St. Louie 


RENEWED 


Tungsten Lamps 
We Pay Cash for Burned Outs 


Tungsten and Carbon 
Lamps. 


ANCHOR ELECTRIC CO. 


557-559 W. Jackson Boulevard CHICAGO 


Write «us regarding 
Manufacturers of high frequency electrodes. 


your requirements. 


NEW 


a catalog of cabinets for 
Trumbull and Crouse 


Hinds Panels 


Send for a copy 


COLUMBIA METAL BOX CO. 


Manufacturers 


226-228 E. 144th St. New York, N. Y. 


Chicago ö 
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Send for Catalog of 
Water Power Information 


This book contains information con- 
cerning various methods of measuring 
streains; also gives tables of power, 
speed and quantity of water used by 
the turbines under different heads. 
Efficiency tests are shown and a great 
deal of other useful data given, as well 
as a large number of interesting illus— 
trations. 

If you are contemplating the devel- 
opment of water power it is to your 
interest to write us, 


Samson Turbines 


The quicker the speed of a 
generator the lower its cost. If 
you expect to direct connect 
generator to turbine shaft we 
can save you money on your 
installation. 

Our competent hydraulic en- 
gineers will give you any infor- 
mation that you may need about 
the installation of turbines. 

Write us today 


James Leffel & Co. 


402 Lagonda St. Springfield, Ohio hg t 1 3 


* 


3-60 A Form 3 250-00 V 


Save Time and Money 


in your plant by protecting your circuits with 


-JED 
Renewable Fuses 


They may be refilled over and over again. All 
they require is a new fuse element which can be 
quickly broken off from a Daum Fuse Strip and 
inserted in the fuse. 


Write today for Bulletin J. 


A. F. Daum Co., Pittsburgh, Pa. 


Sole Manufacturers 


Representatives: 
Willis C. Squire & Co., Western Union Building 
Chicago, III 
Geo. H. Trask, 76 Sacramento St., San Francisco, Cal. 
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For 30 Years the Standard ROEBLING 


“roe W ELECTRICAL WIRES 


Slow Burning Weatherproof OF EVERY DESCRIPTION 
Railway Feeder Wire 
Slow Burning Wire 


ted Wire Co. | MADE BY 
tee John A. Roebling’s Sons Company 


Cla Mexicana de Alambre “Philipo,” Moxico City ' TRENTON n N. J . i 


“Why. Does That Motor 
~ Run Hot? ” 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
cians. This work is 
intended mainly for those 


SMOORE O 


Insulated Blectric Wire 


If you want the best quality and service in 
Insulated Electric Wire COME TO US. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


ALFRED F. MOORE, e Mra n 


i ELECTRICIANS |. s 
Southern Representation ee TING AIA who have to do with the 
rs Tine MANUALI installation, operation, 


nons T bbs [7 11: testing, maintenance and 

ee repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treated the prin- 
ciples underlying the 
cons ruction and the test- 
ing of the various devices 
verv fully, as well as point- 
ing out the practical manner in which tests are made and 
the symp:oms by which many troubles indicate 
themselves. 


Prices, Cloth, $1.00 
Postpaid, Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW. YORK 


Chattanooga Armature Works 
Chattanooga, Tenn. N 


Paranite Rubber covered Wires 
made to meet all requirements of : NATIONAL PORTABLE 


New Code Specifications. For 
ge Submarine, 3 N e 3 
and Inside Use. Telephone, lele- ) convenient necessity for every factory, 
graph, Signal Electric Light and EU 
Power Wires and Cables. N able one piece portable; very strong; 
Manufactured by a herrea priced. No stronger guard 
Indiana Rubber and Insulated ; i 5 3 55 i 
Wire Company { : alog. Write for it. 


JONESBORO, INDIANA VAS McGill Mfg. Co. 
37 Oak St., Valparaiso. Ind. 
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Alternating-Current Lightning Arresters 


Arrest Type C Arrester 
Tae oe Vale = 2500 Volts 
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WESTINGHOUSE 
ELECTRIC 


» 4 


Type CR Arrester 
2500 Volts 


Now Is The Time 


to inspect the arresters on 
your property, and see that 
your equipment is fully protected. 
Obtain the best insurance for your 
apparatus against lightning, and other 
Static discharges, by installing Westing- 
houseArresters. The line is complete. 
There is a Westinghouse Lightning Ar- 
rester exactly suited to meet every condi- 
tion. 

Our new Catalogue No. 1-A describes 
the line in detail. Send for a copy. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


| S Arrester. Outdoor 
ype 3500 Volts 


— 
Sales Offices in All Large 
American Cities 
587 


Type G Arrester 
2500 Volts 


T S Arrester, Indoor 
* 3500 Volts 


i Indoor Outdoor 
Low Equivalent Arrester Type AK Electrolytic Arrester Type W Arrester 


39,000 Volts 120,000 Volts 13,200 Volts 


The Monthly Authority of the Trade 
Technical Journal Company, Inc., New York 
Copyright—All rights reserved 
AAA AEN A ALN TTC 
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Stand By! 


As this issue goes to press, it is still uncertain 
whether we shall have war and even more uncertain 
what form it will take. It is entirely certain, however, 
that our real struggle will be one far behind the battle 
lines, in organizing, equipping and supplying whatever 
forces we may put into the field. Electrical men will 
not be backward in offering their services with the 
colors; we are all Americans, whether we work with 
pliers, order-book, or switching-apparatus. But the 
most valuable service will be rendered right here in 
organizing our industries for the production of muni- 
tions as needed. The isolated plant as well as its big 
neighbor, the central station, will be called upon to 
bear a heavier load, and like the central station it 
should prepare now. Just as a soldier cleans and oils 
his arms the day before he “goes up” to the first-line 
trenches so the engineer-in-charge should scrutinize 
every detail of his equipment, making sure that gas- 
kets are in good order, packings sound, fuses of proper 
size, and arrangements for breakdown service made. 
Such advanced“ maintenance may never be of direct 
benefit to the nation, but at least the engineer has 
“done his bit” and proved his readiness to serve. 

> + + 


Two Attitudes Toward the Copper 
Situation 
It is a well-known fact that the people who talk pros- 


perity ond rising prices loudest are those who have 
something to sell. If they can create the feeling that 


all looks rosy ahead that everything is on the up- 
grade, that demand will be good for months to come, 
obviously it will be easier for them to get a top-notch 
price for their wares, and since both prosperity and 
panic are largely of “psychological” origin, the shouts 
of the “bulls” have too often the desired effect. They 
are even able to drag in patriotism or local pride to in- 
duce people otherwise conservative to join their pro- 
paganda. 

On a small scale much of this has been done with the 
copper market. Prices have been held at ridiculous 
levels simply because those who have copper to sell 
have found it to their interest to spread abroad the im- 
pression that the present ratio between supply and de- 
mand will remain after the war is over. Many a buy- 
er, however, thinks otherwise; evidence of this is the 


present stagnation of the market and the extremely 
small amount of copper being bought for Fall delivery. 
We have always had our doubts about the maintenance 
of existing prosperity in any line when peace becomes 
even imminent; particularly do we believe that the 
copper market will see a return to prices more nearly: 
in accord with those of peace times. 

With the intention of presenting the other side of the 
copper situation, we have asked Mr. Barnard Powers 
to make the careful analysis of the situation, which ap- 
pears in this issue. Mr. Powers' long association with 
the metal trades enttles his views to the most careful 
consideration by all who are in any way concerned 
with the purchase of copper. According to his pre- 
dictions, the next twelve months should see a lowering 
in price which will be well worth the waiting, if con- 


struction schedules can be so arranged. 
t è + 


Coal and the Isolated Plant 


The isolated plants are having a hard battle with the 
coal situation now. Elsewhere in this issue we have 
noted the difficulties encountered by the central sta- 
tions, with their enormous reserves, both in coal stocks 
and money, in feeding their ever-hungry furnaces. 
Now, more than ever, the central-station salesman is 
abroad in the land, telling owners of the advantages 
of closing down their steam plants for good. Weight 
is given to the words by the possibility of selling out 
generating equipment at prices now most attractive. 

There are three classes of isolated plants—those 
which are cheaper than central station service; those 
which even in normal times cost more than outside 
service, and those which are, so to speak, on the ragged 
edge. For the first two classes the solution is obvious: 
but for the others only exact data and good judgment 
will give the answer. Such data can be secured by 
operating engineers with all necessary accuracy; in a 
forthcoming issue we expect to publish an article on 
the interpretation of it. Among the points of judgment 
which must not be overlooked at the present time is the 
temporary nature of the coal situation. In the course 
of a few weeks this should be materially better, and 
while coal probably will not go back to its former level 
the price should become low enough to keep the isolat- 
ed plant’s costs on a par with the cost of central sta- 
tion service. 
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Saving Money for the Seller 


The article on purchasing by Mr. Twyford, which 
appears in this issue brings up a point usually over- 
looked by purchasers. We refer to the very general 
indifference as to what it may cost the seller to make 
the sale. Since apparently it costs the buyer nothing 
to send out an inquiry broadcast to all sorts of firms, 
many of whom cannot supply the goods, this practice 
is too often followed. Purchasers do not realize that 
some one must pay for the wasted effort, and that 
person is none other than themselves, collectively 
speaking. If buyers individually will make it a point 
of pride to buy at the lowest sales-cost to their sup- 
plies, they will soon find that the practice means buy- 
ing at the lowest cost to themselves, both in money 
and effort. 


+ * * 
“Sold on Personality” 


In many a conversation of commercial men the re- 
mark is made, anent the success of some article, “Sold 
on personality.” Not personality of the article to sell 
in competition with many others, but the salesman 
“puts it over” by his personal manner. In some way 
he is different from other men; he has developed that 
peculiarity, smoothed off its rough edges, and found a 
way to use it in his advancement. 

Every man of us has something to sell—most of us 
only one thing—our services. As long as those ser- 
vices are absolutely standardized, our progress will be 
only because of seniority in service. If, however, we 
develop that ability which by ever so little exceeds the 
average, we can make it the lever by which our other 
powers act in opening a way through the close-packed 
mass of the organization. 

2 4k 4 


Contests in Sales mamship 


Two contests for salesmen are announced in the 
Commercial section of this issue. That of the Western 
Electric Company for fan campaigns, requires not only 
selling ability, but also ingenuity in half-a-dozen al- 
lied fields. It is one in which competition will develop 


FZarmful Restrictions on Eusimeszs 


The legislation of the last year affecting business, in- 
cluding the eight-hour day, increase in income tax, 
the Shipping bill, retaliation against foreign trade in- 
terference, etc., is an embarrassment to industry, and 
as such harmful to wage earners, consumers, and all 
classes. Everything that needlessly restricts and cur- 
tails production is harmful to th whole community. 
We have seen in the last year the effect of a rapid in- 
crease in the supply of capital manifested in an enor- 


mous demand for labor, with employers eagerly bid- 
ding against each other for workmen. Economic law 
is far more certain in the methods by which it accom- 
plishes distribution than our legislative bodies can 
hope to be.—Frank A. Vanderlip. 
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a man along lines in which he is weak; should indif- 
ference or ignorance have prevented a dealer from 
using one or more of such methods as convassing, 
printed matter, newspaper space, or the like, he is very 
likely to get over his inertia when he sces that it will 
count against him. We predict that many a man will 
find that he has unsuspected capabilities, which can be 
uvy odour Kuni zud e Ayqussod wuy you 0} spew 
business, f 

Somewhat different is the House-Wiring Contest of 
the Society for Electrical Development. Prizes are 
offered for the largest number of contracts secured by 
a solicitor employed by a member of the socicty. The 
only stipulation is that the contract shall be “for at 
least three rooms with four sockets or outlets in a 
house already built.“ Returns from this should be 
good, for the reward is based purely on success in the 
daily work of the contestants during Wire-Vour— 
Home Time.” 

+ 4 & 
Uniformity in Cataiccs 

Have you a shelf of catalogs of all sizes and ages? 
And do you have to leaf through half-a-dozen to get 
the information you're after? Then you will welcome 
the suggestion recently made, that all manufacturers 
get out their literature in uniform size and in loose- 
leaf form. According to W. L. Chandler, of the Dodge 
Sales and Engineering Company, the idea is to have 
all data, price lists, and other permanent matter print- 
ed on sheets 8.5 in. by 11 in. Each manufacturer will 
group similar material by binding the sheets in a 
folder, but the folder will go into a filing drawer uni- 
formly with all other concerns’ data. Such a scheme 
has been used for some time by the National Electrical 
Contractors’ Association and it is now proposed to 
apply it to manufacturers of all sorts. An index sim- 
ilar to that used by libraries, on the decimal system, 
would provide instant reference and by printing the 
sheets for each year on stock of a different color it 


would be easy to keep obsolete matter weeded out.’ 


Further revisions of single sections may be made at 
any time. We believe our readers should find this 
method of advantage to both buyers and sellers. 


Exports and Diplomacy 


It is impossible to deny that foreign business ac- 
tivities plus bad management of foreign relations by a 
government, creates the liability of international mis- 
understanding. The practical fact is that a nation 
cannot get away from foreign commercial relations, 
and the only safety is in the establishment of sound 
foreign policies with capable diplomatic facilities to 
administer them. The history of international com- 
merce does not show that any nation has ever kept 
out of war by flunking in its international relation. To 
talk of a policy of commercial contraction is to ta 
of an impossible thing. It is impossible to escape 10- 
ternational rivalry. The only thing that can be done 
to avoid the danger of it is to get ready for it, and to 
handle the situation with courage and intelligence.— 
“The Americas.” 
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Copper After the War 


A Fantastic Situation in the Metal - America’s Tremendous Pro- 
duction and the Great War Needs —Will the ` Recon- 
struction” Demand Replace the War Demand 
in Times of Peace? —A Warning to 
the Conservative Buyer and 
User of Copper. 


By Barnard Powers 


If one were to believe all one reads in the public prints about 
the future for copper prices one might well come to the con- 
clusion that copper is on the point of enterine the class of the 
precious metals. Apparently a price of 30¢ a Ib.—once bevond 
the most optimistic dreams of copper producers—is now regard- 
ed as being akin to a “normal” price, while there is no dearth 
of prophets who confidently predict go-cent and even higher 
quotations, within a year's time. Which only goes to show how 
abnormal conditions will warp the judgment and distort the per- 
spective. Nor are such views confined to the hasty or the ill- 
informed. It is a matter of record that, generally speaking, those 
closest to the copper trade are most optimistic about the metal's 
future after the war. Some of the more conservative content 
themselves with predicting “two or three years of high prices” 
after the war, while others—if their public utterances are to be 
taken at face value—apparently believe that the price of copper 
will not average below 20c a pound for a decade at least. 

At the risk of arraying myself against a formidable group of 
metal authorities, I venture to subscribe to neither of these 
views. The purpose of this discussion is to give my reasons 
therefor. Let me say in passing, that a number of years of 
close association with the leading lights of the copper business 
have not imbued me with a blind confidence in the in fallibility 
of the long-range copper prophets. In the first place the pro- 
ducer and seller of copper is interested only in the upward 
tendency of copper prices. Sub-consciously, perhaps, his wish for 
higher prices becomes a belief in higher prices—a case of the 
desire being father to the conclusion. Such a viewpoint is but 
natural and logical on the part of a person who has something 
to sell. It is all but impossible to be unbiased except where one 
is disinterested—such is human nature—and the best opinion as 
to the future of copper prices is not to be obtained from those 
who wish to sell copper nor those who wish to buy. 


Disastrous Results of Wrong Predictions 


There are two notable examples in recent years of wrong pre- 
dictions in regard to the future of copper prices. When the 
late Henry H. Rogers returned from Europe in the spring of 
1907 he stated that in his belief copper would not sell below 
200 a lb. for years to come. There is no question but that was 
an honest opinion. The country was on the crest of a great 
industrial boom, copper was strong at around 22 cents and there 
was all but a famine in the metal. That a man of Mr. Rogers’ 
keen judgment should have been bullish at the top seems all but 
inexplicable, but such things frequently happen and such was 
the case. That same year the metal sold under lac a Ib. Mr. 
Rogers’ mistake cost him dearly for I have it on the best of 


authority that the panic of 1907 cut the Standard Oil leader's 


great fortune at least squarely in two. He never recovered 
fully from the tremendous blow, for although he died a very 
rich man, his fortune was not comparable with what it was be- 
fore he made his famous and ill-timed prophecy. 

Coming to more recent times all the readers of this publica- 
tion will recall the panic which swept over the copper world 
shortly after the outbreak of the present great war. Copper, it 
was said, would sell at roc a Ib. or even lower and for a while 
it looked as though the industry was in for some very bad times. 
To meet the fancied desperate situation the producers tacitly 
agreed to cut production in halves and in the case of a number 
of the leading producers this was actually done. Instead of 
facing utter demoralization the copper industry was on the 


threshold of the greatest boom tt has ever experienced and ap- 
parently those who were least aware of it were those closest in 
touch with the metal's situation, 
Effect of War on Copper 

The effect of the war upon all the metals is too well known 
to need recapitulating in detail at this time. The tremendous 
munitions demand, which has outdistanced even the wildest ex- 
pectations, has brought about a world-wide scarcity of raw ma- 
terials and price levels which will probably remain as records 
for years to come. There seems to be no question but that metal 
prices will continue high as long as the war lasts. Whether 
copper, which is reported to have sold as high as 37c a lb., has 
made its high record, is a matter of opinion. Personaly I think 
it has, although it would not surprise me greatly if sales of spot 
metal at prices even more fancy were made before the metal 
situation rights itself. 
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Graphic I 

Showing how the War-boom in Metals has Stimulated Production 

The present prices of spot copper, however, are no criterion in 
a situation made almost fantastic by an untoward combination 
of circumstances. In November there were very large sales of 
copper for delivery in the first half of this year. The decline 
which followed was the result of an over-bought market on the 
part of some, and the subsequent steadying and further advances 
in the metal’s price was due to buying by other consumers who 
had not wholly covered their early 1917 needs. At the mo- 
ment the copper market is “sold out” and those whose require- 
ments call for early delivery are at the mercy of producers who 
still have small amounts of copper available. The situation has 
been further aggravated by freight congestion, labor troubles 
and difficulties which the refineries have had to meet in obtain- 
ing supplies, also severe weather which always puts a crimp into 
the movements of the metal. So that present spot prices, repre- 
senting as they do relatively small amounts of copper, furnish 
no criterion of the prices received for the bulk of copper now 
going into consumption. It is a fair assumtion that 90 per cent. 
of the copper which will be delivered in the first half of 1917 will 
average well under than above 30c a lb. In short the present 
price of copper affords no fair basis on which to compute future 
prices. Along that line the conservative Engineering & Mining 
Journal observes trenchantly; speaking of 33c copper: 


Even that is too dizzy a price. Its maintenance is develop- 
ing condtions that are impossible and dangerous. The mar- 
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ket has worked itself into the position of the shipmaster's 
son whose predicament used to excite us in the Third Read- 
er. Having climbed the mainmast, he stood finally on the 
truck and then knew not how to get down. The copper 
market is threatened with an equal peril of fall unless it can 
in some way be brought down in a relatively safe way. It 
would be better for everybody to-day if copper were around 
25c instead of being above 30c. We do not suppose that 
there is anybody who will deny that it has got to come 
down some day and will better come down easily than with 


a crash. 
But just .because copper seems unduly high at the present 


time owing to a special combination of circumstances it is no 
time to become unwarrantably bearish upon the immediate pro- 
spects of the metal. As stated before while the war lasts cop- 
per prices in all probability will continue to range very high. 
Statistics on the Metal 

The three graphics which accompany this article throw con- 
siderable light on the copper situation. Graphic 1 giving the 
smelter output of the metal in the United States for the last ten 
years well illustrates the enormous increase in 1916. 

The production of refined copper in the United States from 
foreign and domestic ores was well over the two billion pound 
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Graphic II—Thts graphic of Average New York Electrolytic 
Prices Shows the Boom the War Started 


mark in 1916 and some authorities place it as high as 2,500,000,- 
000 pounds. American refinery capacity was attained in the last 
few months of 1916 and at the present time the output of refined 
copper is probably in excess of 250,000,000 pounds per month 
or at a rate considerably in excess of 2,250,000,000 per annum. 
The War Demand 

In short, the United States is now producing more copper than 
the entire world produced in 1913, the last year for which there 
are accurate statistics available. Germany, which in ordinary 
times is the world’s second largest user of the metal—the United 
States being first—was practically out of consumptive calcula- 
tions last year. Hence, counting the deficiency in the demand 
from the Central Powers plus the additional production in 1916, 
this country had to dispose of what might be termed an “excess” 
of something like 1,400,000,000 lbs. or more than 100,000,000 Ibs. 
per month. Nowithstanding, the price for spot copper is now 
selling at the highest prices since 1873. This, I think, brings 
out what a terrific war demand exists for the metal—a demand 
whose full extent has not been grenerally appreciated. It is esti- 
mated by copper authorities that fully one half of the consump- 
tive demand for copper last year was for war purposes, either 
for finished materials, semi-finished products or refined copper 
in crude form for the Allies. When the war is over there will 
be released for the peaceful purposes of the world something 
between 100,000,000 and 150,000,000 Ibs. per month. Will the 
“replacement” demand be sufficient to absorb this amount of 
metal? Will the demands of peace be sufficient to make up 
for the demands of war? I think not. 

One very important point which has been generally overlooked 
is that the ending of the war will find the Entente Allies with 
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very substantial stores of copper on hand. It is hardly probably 
that their purchases are on a hand-to-mouth basis—the exigencies 
of war are too great to permit of dealings of that sort. The 
order of the Allies for approximately 100,000,000 Ibs. of copper 
for delivery in the first half of 1917, in all probability repre- 
sents a considerable excess of actual consumptive needs. In 
fact there is good reason to believe that in view of the sub- 
marine danger the Allies deemed it advisable to accumulate 
considerable stores of the necessary metal within their boun- 
daries. Providing shipping is not cut off the end of war should 
find the Allies with very considerable stocks of metal on 
hand. Peace requirements and financial necessity would be 
powerful factors to induce them to dispose of at least a consid- 
erable part of this metal at the best prices obtainable. 

The “replacement” demand especially on the part of the 
Central Powers is the factor that those who are bullish on cop- 
per after the war, are basing their opinions on and there can be 
no doubt but that the Central Powers will be sadly in need of 
the metal. Reports coming from Germany of how every cop- 
per kettle, door knob, ornament, in fact every scrap of copper, 
has been collected for war purposes indicates to what an extent 
that country’s supplies have been reduced. 
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Graphic III—Showing how the War Demand for Copper has 
Cut Down the Foreign Visible Supply 


One of the best posted copper men in this country, a seller, 
by the way, of many millions of pounds of the metal annually, 
estimates the post-bellum needs of the Central Powers at ap- 
proximately 330,000,000 Ibs. or about a month and a half's Uni- 
ted States outputeat the present time. What the Central Powers 
will pay for that copper will largely depend upon how badly they 
need it. Undoubtedly they will need a considerable part very 
badly. 

That the end of the war, if not sooner, will see a readjustment 
in copper prices is certain. Just how soon and how rapid that 
readjustment will take place is a matter open to conjecture. 
The most logical conclusion and one which is support- 
ed by those in a position to look at the matter dispas- 
sionately, is that the reconstruction demand will act as a brake 
on declining copper prices. At first it will be a potent factor, 
but as the more pressing needs become satisfied the weight of the 
enormous production will become heavier and heavier. The 
optimistic American producer should not delude himself into the 
belief that the sagacious foreign buyer will continue long to 
pay top prices for the metal. Europe learned merchandising 
before America was born and the patience of the foreign buyer 
in waiting for his price is proverbial. 

After the war the copper situation is likely to come into a 
long and trying period of readjustment. Production will not 
decrease until prices decline drastically, and so non-economic 
producers must be shaken out, wasteful methods abandoned, 
and highly paid labor must be liquidated, in fact all the ills of an 
abnormal expansion must be eradicated. | 

(Continued on page 47) 
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Concrete Manhole Construction 


By C. A. Dalrymple 


General. Shapes of Manholes. Kind of material used 
in building manholes. Kinds and sizes of manholes. 
Transformer manholes. Service manhole. Manhole cov- 
ers. Ventilating manholes. Draining manholes. Forms 
for building concrete manholes. Method of building 
manholes. Obstructions. Cost of building concrete man- 
holes. Manhole equipment. 


Manholes are usually located at intersecting streets but 
should not be spaced more than four hundred and fifty (450) 
feet apart, as pulling longer lengths of cables, the sheaths arc 
subjected to a severe strain which may injure the cables and 
eventually cause an ‘interruption to service. Their design 
should be such as to afford the best opportunity for bending 
cables into their proper position on the wall of the man- 
hole where they are to be permanently racked. Large man- 
holes with plenty of depth are most desirable in any conduit 
system. 

Manholes are built in many shapes, such as square, rectan- 
gular, octagonal, round, oval, etc. The square any receangu- 
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Fig. 1—General Arrangement of a Manhole 


lar shaped holes are undesirable except in small service holes, 
as the corners represent a considerable waste in space and 
furnish room for dirt and refuse to collect. There is also a 
tendency on the part of a cable splicer to jam the cables as 
Closely as possible into the corners. This results in very 
sharp bends in the cables, which are extremely dangerous. 
The most desirable are the oval and octagonal shaped holes, 
as cables can be neatly bent around the manhole walls with- 
out any danger of making sharp bends. 

The material used in the construction of manholes is usual- 
ly brick or concrete. The concrete manholes are preferred 


on account of their ready adaptability to sites of all sorts, and 
they cost approximately 20 per cent. less than those built of 
brick. Manholes may vary in size through a wide range, the 
size depending on the purpose for which the manhole is 
built. Manhole construction may be divided into four parts: 
transmission manholes, main line manholes, transformer man- 
holes and service holes. 
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Fig. 2—Typical Duct Layout 


The resigning of manholes for transmission purposes 
should be given careful consideration. It is most desirable to 
have the holes built with plenty of length and have the ducts 
entering the hole “fan out.” This will allow the installation 
of high voltage transmission cables with the least possible 
bending, which is an exceptionally desirable feature. The ex- 
tra length of the holes will allow plenty of space for making 
large cable joints which is absolutely necessary to make them 
properly. A manhole 4 ft. 6 in. wide and 8 ft. clear head- 
room as shown in Fig. 1 will be found to be a very desirable 
size for a transmission manhole. 

Main line manholes are installed at intersecting streets, and 
when the distance between intersecting streets is too great, 
an additional manhole is installed in the middle of the block 
as shown in Fig. 2. These holes are built to provide a sta- 
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Fig. 3—Stzes of 
Manholes 


4 A SO CONCRETE MANHOLE 
Fig. 4 


tion for pulling in cable, and those at intersecting streets will 
also allow for the extension to the conduit system. All the 
main line conduits pass through these holes. The size of 
the manhole depends on the number of duct in the line, and 
as conduit lines should not be larger than 20 duct, it is nece- 
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sary to have only three standard size manholes as shown in 
table, Fig. 3. The three sizes of manholes are shown in de- 
tail in Figs. 4, 5 and 6. 


Transformer Manholes 
Separate manholes should be provided for underground 
transformers. These holes are usually installed some distance 
away from the main conduit line, either in intersecting streets 
or underneath the sidewalk as shown in Fig. 2. Only a sufh- 
cient number of duct connect the transformer manholes with 
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SORTFO CONCRETE MANHOLE 
Fig. 5 


the main conduit system as is necessary to provide proper 
cable connections to the transformers located in the hole. 
In designing the transformer manhole, consideration must be 
given to the fact that they are to be well ventilated and con- 
structed so that they can be kept free from water during a 
rainstorm. The installation of separate manholes for trans- 
formers eliminates congestion, which is bound to arise when 
transformers are installed in main line manholes heavily 
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loaded with cables, and the heating effect is also reduced toa 
minimum. The sizes of transformer manholes depend entire- 
ly on the capacity of the transformers to be installed. Three 
cubic feet of space should be allowed per kva. for transformer 
capacities up to 200 Kilovolt Amperes, without installing spe- 
cial means of ventilation other than that afforded by a per 
forated cover. A 7 ft. by 9 ft. manhole as shown in Fig. 7 
will provide ample space for 125 kva. in transformers. 
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Service Manholes 


Service holes are placed between main line manholes and 
are usually spaced about 100 feet apart. When street is excep- 
tionally wide and conduit crossings installed, service holes 
are installed at the end of each crossing. Service holes are 
built to provide for the distribution of electric service to 
houses, stores, etc.; also to provide for connections to street 
lamps. Fig. 2 also shows the layout of service holes. The 
size of these holes depends on the number of service connec- 
tions installed, customcrs’ load and local conditions. They 
are usually installed on the side of the main conduit as 
shown in Fig. 8. When there is not available space in the 
Street on account of obstructions, they are installed, on top 
of the line as shown in Fig. 9. This, however, is undesirable, 
as the holes will not have sufficient depth to provide neces- 
sary equipment properly, and there is not enough room for a 
workman to conveniently do his work. Four duct are usually 
installed in to the service holes, one for secondary mains, 
one for powcr mains, one for street lighting circuit and one 
for emergency use. These holes are usually built 3.0 ft. wide 
and 4.0 ft. long, the depth depending on whether the holes are 
installed on side or on top of conduit. This size of hole will 
allow sufficient space for the installation of necessary cables 
and service bus. Care should be taken to install the same 
tier of duct in all service holes so as to eliminate congestion 
by cables crossing each other in the main line manholes. 


(To be Continued) 
2 ＋ * 
So successful has the electrification on the Chicago, Mil- 
waukee and St. Paul Railway proved that plans have been 


announced whereby it will be extended to the Coast. Sur- 
veys for the work are now under way. 
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Problems in Purchasing 


for Construction and Operation 
By H. B. Twyford 


N every commercial undertaking the function of purchasing 
holds a position of the highest importance, and quite often the 
manner in which it is exercised and administered determines the 
measure of success attained. : 
The increasing interest being shown in the science of buying 
has been apparent for some time to those engaged in the work 
and is evidenced by many signs and indications. Additional 


- associations have been and are being formed with the object 


of mutual improvement and interchange of views on matters per- 
taining to the the function of buying. Literature for students 
and those interested in the subject is appearing in many forms. 
Additional space is being given to philosophic discussions in 
economic and technical publications. Periodicals devoted to 
particular trades and manufacturing interests are including an 
increasing number of papers illustrating and giving the practical 
experience of buyers and the problem they have to meet. 

Scientific buying means not only that the function of pur- 
chasing itself is conducted at a higher percentage of efficiency, 
but that important economic advantages are secured for the oth- 
er departments of an establishment. This should be apparent in 
construction work, in the operation of railroads and public 
utilities and in manufacturing. But it has a wider significance 
which affects the entire business world—it does materially re— 
duce the cost of selling—and this is one of its chief claims to 
greater recognition. 

Reducing Selling Expenses l 

If selling expenses can be reduced by better purchasing meth- 
ods it must ultimately have its effect on prices. As an illustra- 
tion, the writer knows of an order which was placed for a large 
number of helical springs. When the manufacturers were ask- 
ed to quote for these, only 40 per cent. of them were able to 
bid. Of the remaining 6o per cent., some did not make the par- 
ticular kind of spring required, some were specialists in elliptical 
springs, some made only springs of larger diameter wire and 
some only of smaller diameter wire. The efforts of the pur- 
chaser were wasted to the extent of 6o per cent. and the same 
percentage of the manufacturers incurred an addition to their 
selling expenses in answering these inquiries without any hope 
of securing business. 

Another illustration is where an inquiry is sent out asking for 
quotations and is so ambiguously worded that considerable 
uncertainty exists among the bidders as to what is required. In 
these cases, salemen are frequently sent to call and make in- 
quiries or the loose wording of the inquiry involves corre- 
spondence to clear up the moot points. Such incidents as these 
undoubtedly increase the selling expenses of practically all busi- 
ness concerns. These expenses must be charged to the cost of 
the goods and eventually paid for by the buyer. 

In spite of the fact that educational efforts are directed towards 
attaining more scientifc salesmanship, it cannot altogether cope 
with such situations as are created by unscientific buying; largely 
for this reason the cost of selling is disproportionate to the oth- 
er expenses which are loaded on the cost of an article before 
it finally reaches the consumer. This sales expenses can be 
brought into proper relation with other expenses only by more 
scientific buying. 

Varying Problems in Purchasing 

Good buying is governed by certain fundamental principles irre- 
spective of the nature of the business and of the character of the 
articles or materials purchased. But the methods of procedure 
must necessarily vary to suit conditions and these conditions are 
usually controlled by the ultimate disposition of what is being 
bought. 


In a purely merchandizing business, the buyer is generally edu- 
cated for his work by previous experience as a salesman be- 
cause it is essential for the goods he buys to be re-sold within a 
reasonable period and he must be familiar with the aspects of the 
selling market and what the prospects of re-sale are. 

Some manufacturing industries are so systemized that the pur- 
chasing agent has definite Ñ formation regarding the quantity of 
material needed for production over a given period and this en- 
ables him to buy at favorable opportunities. Having the advant- 
age of knowing the exact quantities, or at least the approximate 
quantities he can always make a comparison of costs between buy- 
ing for immediate or for future delivery. If material has to be 
carried in stock for any length of time before consumption there 
must be added to the actual price paid, the cost of storage, insur- 
ance, loss of interest on money invested, etc. 

Engineering undertakings, particularly those involving con- 
struction work where the time element is a factor, have prob- 
lems of their own in purchasing. It is not possible to stock 
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Fig. 1—Kecord of Sources of Supply 
Every purchasing department should equip itself with a 
complete record of firms and places where material can 
be obtained under the very best conditions regarding price, 
delivery and service, whenever the material may be re- 
quired. It will be found invaluable in any emergency re- 
` quiring quick action by the purchasing agent. 


VENDOR ADDRESS 


up when the market is favorable and then hold off for anoth- 
er satisfactory market. The buyer must take the market as 
he finds it and use all his diplomacy and strategy to secure a 
favorable price. He must also arrange for his various pur- 
chases to be delivered in the sequence necessary to insure the 
various stages of construction work proceeding without ces- 
sation. Coupled with these features the purchasing agent is 
under the disadvantage of not knowing the exact nature of 
the material or the quantity to be bought until a contract is 
closed and he is furnished with the necessary information 

The fundamental requisite is for the purchasing agent to 
know his market. With those concerns whose activities are 
widespread, it is essential that his information regarding the 
market should correspond with the firm’s activities and be 
far-reaching too. 

It is true in a certain sense that the world is getting com- 
mercially smaller, that is, intercommunication and the ad- 
vance in transportation facilities enables purchases to be 
made over a large area, but these very same conditions also 
make it possible for a concern to execute contracts in practi- 
cally any part of the world without regard to where the 
headquarters of the enginecring and purchasing staff are lo- 
cated. 

Points for Buyers to Consider 

To offset their geographical disadvantages many manufac— 
turers and vendors make certain freight allowances, main- 
taining a uniform selling price irrespective of the destination 
of the goods and this is a feature which needs close study 
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by the buyer. Another point to consider is whether a bet- 
ter purchase cannot be made from a manufacturer located at 
a considerable distance even if a higher price is paid rather 
than from a nearby manufacturer. The considerations which 
might determine this point would be such questions as the 
capacity of the plant to turn out the requisite material in the 
quantities and at the time wanted, its financial ability to 
handle a large contract, the business methods of the vendors, 
the transportation facilities between point of shipment and 
destination and many minor points which as well would have 
to be carefully weighed. 


Necessary Records of Supplies 


It is essential to good buying that the information neces- 
sary to form quick decisions in regard to many purchases 
should be on file in the purchasing agent’s office. A form 
for this purpose is illustrated in Fig. 1. If it is found de- 
sirable, separate records can be kept for each section of the 
country or for those in which the activities of the organiza- 
tion predominate. 

Intelligence and systematic compilation of the suggested 
records will enable buyers to work at a very high efficiency. 
In the example cited in an earlier part of this article of ob- 
taining quotations for springs the purchaser was working 
at an efficiency of but 40 per cent. whereas there is no reason 
why he should not have had an efficiency of 100 per cent. 
This percentage cannot be maintained in every case, but 
something very near it can be. 

In sending out requests for quotations it is a common prac- 
tice to obtain names of manufacturers from a classified di- 
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Fig. 2—Purchase Order Record 
A separate sheet or card ts kept for each article or kind 
of material purchased and the standard definition ts print- 
ed or written in the space designated. If thts ts too long, 
separate spectfictattons are kept ond number inserted in 


space shown. By checking all requisitions with this rec- 
ord, uniform and standard definitions are enforced for 
everything purchased. 7 


rectory or from memory. This is not sufficient to secure the 
best results. The vendors of every commodity and the 
manufacturers of every product can be segregated and classi- 
fied in accordance with the information obtained until the 
purchasing agent has an authentic and certified list of sup- 
plies for any material he may need. 

With the aid of the information collected regarding sell- 
ers, the purchasing agent is sure of getting sound competi- 
tion and the right price, because the firms with whom he 
negotiates will be the very best to supply just exactly the 
quality and quantity he wants and at the right time. Work- 
ing without such a list it is doubtful whether he would get 
in touch with the party who would be best able to supply 
his needs. If a buyer goes into the market and approaches 
a number of sellers in an aimless or haphazard manner he 
will receive a number of quotations which will be useless 
for comparative purposes. This means a lowering of the 
percentage of efficiency under which he is working and it 
also means that the economic administration of the business 
world has suffered, involving the consequences pointed out 
earlier in this article. 

Many purchasing agents are under the impression that if 
they get a sufficient number of quotations they have secured 
good competition, but this is a fallacy. If prices are quoted 
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by concerns who are only in a second best or second rate 
position to furnish the particular goods wanted, then their 
bids are of a secondary character and importance. The buy- 
er himself must make his own competition; it is for him to 
dictate with whom he shall negotiate for prices and with 
whom he shall place his orders; and to get the best results 
he can do this only by the process of selection and elimina- 
tion outlined. 
Specifications . 

The purchasing agent is furnished with specifications by 
the engineering staff for all material and equipment which 
need description in detailed technical terms, but these form 
only a small percentage of the orders placed by many pur- 
chasing departments. There are always a large number of 
requisitions received for articles and material which the manu- 
facturers and dealers describe in the manner adopted by 
regular commercial usage and practice. 

Unfortunately these customary definitions are not always 
followed by buyers and this is another source of wasted 
energy by the purchasing department and economic loss to 
the world of commerce. There can be found men working 
in the same establishment who will use varying methods of 
specifying even the simplest articles. Some will give the 
length first and width second, others will reverse this while 
entirely different names are sometimes given to the same 
article. 

A purchasing agent cannot afford to let any ambiguous 
descriptions go through his office and when requisitions are 
received the proper definitions should be inserted. 

To accomplish this, standard definitions can be used as re- 
corded on one of the forms shown and requisitions checked 
against them before any action is taken in obtaining quota- 
tions or placing orders. A method of doing this is shown 
in Fig. 2, which illustrates a purchase order record form. 

In dealing with large numbers of requisitions as they ar- 
rive in the purchasing department daily, the writer has found 
it a good practice to hand them first to the clerk who keeps 
the purchase order record. They can then be checked against 
the standard definitions and certain other facts can be noted, 
such as where material was last purchased, price paid, time 
required for delivery, etc. The requisitions are then in shape 
to be dealt with either by having the order written up, by 
mailing or telephoning requests for quotations to the vendors 
as scheduled on the form shown in Fig. 1. 

This method of procedure absolutely insures the use of 
standard definitions for everything purchased. These should 
be as concise as possible. Even the most ordinary article can 
be so described that there is no possibility of any misconcep- 
tion as to what is actually meant. When these definitions 
are accurate the buyer knows positively that all bidders are 
quoting on the same grade, style, finish and quality. 

Only those persons engaged in purchasing departments 
where a large variety of articles is bought are familiar with 
the innumerable questions which arise in connection with re- 
quisitions, creating confusion and delay if not properly dealt 
with. The time to grapple with this problem is when the 
requisitions first arrive in the department; time and trouble 
expended on them at this stage will be compensated for many 
times over in the smoothness, expedition and regularity with 
which the subsequent work proceeds. 


Some of the Advantages to be Derived From Improved 
Methods 

The two features covered in this article comprise the un- 
derlying principles of good buying. With correct specifica- 
tions and properly selected sources of supply the routine and 
detail work of the purchasing department will be greatly 
facilitated. There will not be superfluous inquiries and cor- 
respondence regarding loosely worded specifications. Quo- 
tations will be dependable because the buyer will have the 

(Continued on page 50) 
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I 
Lighting for the Retail Store 


By H. E. Murphy | . 


N the selection of a lighting system for the store, too often is 
utility sacrificed for purposes of ornamentation. While 
it is, of course, always desirable that the illuminating system 
be in harmony with all other furnishings or decorations, there 
are many points which, by reason of the vital effect they 
have upon the utility of the system, must be given first and 
careful consideration. This is in view of the fact that the 
lighting system is, in reality, one of the greatest agen- 
cies by which the sale of merchandise 1s either expedit- 
ed or retarded. 

Those factors which involve the conservation of the 
sight of the customer and of the employees are of 
primary importance. 

It is a well known fact that under certain conditions 
of illumination, a subconscious influence is exerted up- 
on the mind in such a way as not only to make the il- 
lumination object, or objects, unattractive, but positive- 
ly objectionablé. This influence is usually traceable to 
either one of two causes, under-illumination or glare. 
Under-illumination is usually the result of a failure 
to provide lamps of sufficient size or that fixture equip- 


istics. Location of outlets is in a large number of 
cases determined by physical considerations such as 
location of ceiling beams or columns, and it naturally 
follows that the spacing of outlets will vary according 
to the variation in the size of bays. 


A fixture which is designed to give an intensive 
distribution of light and which would properly illum- 
inate a space composed of bays which are Io ft. x Io ft. with one 
outlet per bay, would be found entirely unsatisfactory for a space 
in which the bays are 20 ft. x 20 ft. even though a lamp pro- 
viding sufficient total capacity for the proper illumination of 
the space be used. In fact the use of such a lamp would 
have a decided tendency to aggravate the condition rather 
than correct it as in this case a portion of the area under 
each fixture would be considerably over-illuminated while an 
adjacent area between fixtures would be under-illuminated 
with the result that the eyes are first subjected to a strain in 
attempting to visualize an object which is insufficiently il- 
luminated and almost immediately subjected to the glare of 
an over-illuminated object. 

Glare may result from an over-illuminated object or fro 
the fact that a light source of considerable brilliancy falls 
within the field of vision. Under the condition of either glare 
or under-illumination, the eye experiences difficulty in ad- 
justing itself to the conditions imposed, and this is especial- 
ly true where both conditions are alternately encountered. 
A continuation of this effort produces early eye fatigue and 
if continued for long periods permanent injury to the eyes is 
the result. Customers will, therefore, be literally driven from 
the store in which such conditions exist, and the efficiency of 
employees who must remain will be materially decreased, 
which naturally reacts upon the satisfaction which the cus- 
tomer makes his purchase. 


As has been previously stated, the location of outlets is 
usually predetermined by structural details which makes it 
imperative to select equipment which will conform not only 
with physical conditions but also provide proper illumina- 


etion under those conditions. Consideration of a comparative- 


ly few fundamental and basic principles will serve as a guide 


2 


to a correct selection. There must be sufficient light generat- 
ed by the source of light so that objects are easily seen by 
the light which they reflect. Dark objects reflect consider- 
ably less light than white or light ones and therefore re- 
quire more light for proper display. Too much light on a 
surface is objectionable, as the brightness of the surface will 
tire the eye. 


A store in which attention has been given the requirements of 
proper illumination. No blinding glare, good 
distribution, and no dense shadows. 


`~ 


Spots of bright light, as under light sources, and shadows, 
as in the corners of rooms, must be avoided as the eye in 
moving from place to place undergoes a muscular strain in 
adjusting itself to varying conditions. Fixture equipment pos- 
sessing the correct distribution characteristics and which 
provides good diffusion of the transmitted light will elimina- 
ate this objectionable feature. . 

Bright lights, such as the lamp filament, should never be 
placed in the field of normal vision. It is rarely possible to 
remove the source of light from the field of vision and equip- 
ment must therefore be used which by presenting a compara- 
tively large area of a good diffusing medium reduces the ef- 
fective brilliancy to a value which ceases to be objection- 
able. 

All objects are recognized by four elementary sensations: 
Contour, relief, perspective and color. Of these the two most 
important are relief and color. In order that the eye may 
recognize relief, it is necessary that the object viewed must 
cast a shadow, as without shadows, all objects appear flat. 
A condition of no shadows is as objectionable as the case 
where an object casts a multiplicity of dense shadows. 
Thorough diffusion of light will eliminate both conditions. 


~The desirability of correct color values is important. All 


colors are judged by their appearance in daylight and an ef- 

fort should be made to duplicate daylight so far as in com- 

mercially possible. This is especially true in cases where the 

color of an article is of especial interest. The Mazda “C” or 
(Continued on page 50) 
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News of the Month 


Edison Celebrates His Seventieth Birthday 

Surrounded by 1,800 employees and old-time associates, 
Thomas A. Edison was guest of honor at a birthday dinner 
held on Feb. 10 in one of the floors of his storage-battery 
buildings at West Orange, N. J. The space had been cleared 
and decorated; and special lighting was supplied. Many tele- 
grams and letters of congratulation from all parts of the 
world were received, there being a personal letter from Presi- 
dent Wilson regretting his inability to be present, and a 
tstimonial casket from the state of Missouri, containing « 
letter signed by 25,000 persons. On behalf of the New Yor!: 
Edison Company, Mr. J. W. Lieb 
presented a huge birthday cake 4o 
in. in diameter and 40 in. high, and 
crowned with miniature of the Sta- 
tue of Liberty. Around the basc 
were plaques bearing representa- 
tions of Mr. Edison’s principle in- 
ventions—the incandescent lamp 
telephone, storage battery, moving- 
picture machine, bi-polar dynamo, 
electrolytic meter, phonograph, ce- 
ment mill, electric locomotive and 
stock-ticker. 

Entertainment during the even- 
ing was provided by volunteer tal- 
ent from the artists and employces 
connected with the Orange works. 
The Edison Band furnished music. 

+ + + 
The Coal Situation 

A very serious feature of the 
present freight congestion is the 
difficulty with which coal for iso- 
lated plants and central stations 
can be secured. In the report of 
the Detroit Edison Company, it is 
stated that in spite of contracts 
with 22 mines on 4 railroads, it was 
necessary in November to begin to 
pick up odd lots of coal wherever 
and at whatever price it could be | 
obtained. Every manager can tell a similar tale and there is 
little prospect of relief in sight. 

+ $ +$ 

An interesting possibility is disclosed by the action of 
the General Gas & Electric and Eastern Power & Light 
Companies in taking options on mining properties capable 
of producing the 250,000 tons per year used by these organi- 
zations and their subsidiaries. It is felt by W. S. Barstow, 
head of the companies, that the elimination of selling expense 
and the possibility of uniform operations the year round 
should reduce the cost of coal considerably. Commenting on 
the price increases, Mr. Barstow said recently that while 
coal at the mines cost from 70 to 90 cents per ton last year, 
now contracts cannot be made at less than $2.50, and where 
coal is bought in the open market for immediate delivery 
the price is from $4.25 to $5.00 per ton. 

+ + + 
Savings for a Municipal Plant 


The way to a solution of the increasing costs of municipal 
electrical operation is pointed by A. W. Lee, manager of the 
municipal lighting plant of Holyoke, Mass., who proposes in 
his annual report to contract with the Edison Electric II- 
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luminating Company of Boston, for all energy required. Mr. 
Lee indicates the following advantages of such an arrange- 
ment: 

(1) A certain amount of capital now invested in the gen- 
erating plant will be released and may be utilized for outside 
construction or used to reduce the debt of the plant; (2) 
lower cost per kilowatt-hour for energy on the switchboard; 
(3) no money tied up in fuel for months at a time and the 
prospect for higher fuel prices eliminated; (4) no large sup- 
plies of materials and repairs for steam plant and oil and 
waste and the further saving because such material is con- 
stantly advancing in price. 

+ + + 
Central Station Power Production 

According to an article in Elec- 
trical World for Feb. 3, the ener- 
gy sales of the 6o per cent. of cen- 
tral stations reporting for Novem- 
ber, was $21,996,257, for 1,234,787,- 
397 kw.-hr. being an increase over 
the same month of 1915 of 14.3 per 
cent. in revenue and 22.6 per cent. 
in production. Based on these fig- 
ures, and estimating the figures for 
December the total sales of cur- 
rent for the year were $415,000,000, 
and the output over 23,000,000,000 kw. 
hr. This represents an increase of 
15 per cent. in revenue and 23 per 
cent. in output over 19158. 

+ + + 
With a demand for 50,000 hp. of 
additional power from the Canad- 


Ontario Hydro-Electric Commis- 


power shortage in western New 


companies permission to divert 
4400 cu. ft. per. sec. of water, the 
last that can be taken from the riv- 
er under existing treaties with Great Britain.. As the ad- 
ditional power for Canada must be withdrawn from that sent 
across the river to the New York side, the effect will put 
matters back where they were before the additional diversion. 
At that time it was necessary to shut down many industrial 
lighting plants and curtail street lighting at the time of the 


evening peak load. 
+ + + 


Rate Reduction in New York City 


During the course of hearings on the rates of the New 
York & Queens Electric Light & Power Company before the 


Public Service Commission, the company voluntarily offered 


to reduce its service charge from $1.00 to $.60 per month and 
its maximum rate from 12 cents to 9 cents per kw.-hr. This 
is done with a view to avoiding the delay and expense of 
proceedings; the company reserves the right to reopen the 
matter if experience proves that the reduction in revenue is 
too great. Provided conditions warrant it, the company has 
offered to reduce the rate from 9 cents to 85 cents on Jan. 
I, 1918. The offer has been taken under advisement by the 
commission, which meanwhile is proceeding with the investi- 
gation. 


ian Niagara power compaines, the 
sion has still further increased the 


York. Some time ago the Secre- 
tary of War granted the American. 


` 
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Electrical Equipment of a Rubber Works 


By William H. Easton 


The electrical equipment of the new plant of the Howe Rub- 
ber Company, makers of inner tubes, at New Brunswick, N. 
J., is thoroughly modern in every respect and presents some in- 
teresting departures from ordinary practice. Power for the 
operation of the various machines is purchased from the local 
central station, which has been found to be more economical 
and efficient. For, while rubber factories generally require a 
considerable amount of steam in the process of manufacture, 
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Motor Drive of Warning Mills and Generator for Calendar 


it has been found that this steam after having been used for the 


manufacture of rubber is so dirty that a very expensive equip- 
ment is required in order to utilize it for power purposes. Fur- 


Motor and Control for 20 by 50 in. Mills 


ther advantages of purchased power, applicable to this and 
many other industries are: A saving in the cost of the plant 
by the omission of engines, ‘generators, boilers and auxiliaries; 
the assurance of a more reliable supply of power, due to the fact 
that the central station has a large plant serving power to many 
Points whereas the individual plant would naturally be much 
smaller, and the assurance of a reasonable and possibly lower 


operating cost than could be obtained from an individual power 
plant, 


Sixty-cycle, 2-phase, alternating current is furnished from the 
central station lines, at 2,200 volts. While part of this current 
passes through transformers and is reduced to a lower voltage 
for lighting purposes and for operating some small motors, the 
majority of it is used at the full voltage. Both the high and the 
low voltage power is distributed throughout the plant from a 
main switchboard. 

For operating the large machines used in the manufacture of 
the company’s product 2,200 volt, alternating current, slip ring 
motors manufactured by the Westinghouse Electric & Mfg. 
Company, are installed. These include: a 100 horsepower mo- 
tor driving two 16 by 24 inch Birmingham washers, a 200 horse- 
power motor operating three 20 by 50 inch Birmingham mills, 


Calendar Driven by Variable Speed Motor 


and another 200 horsepower motor, driving two 20 by 50 inch. 


Birmingham warming mills. The motors are all enclosed bye 


wire grating; thus there is no danger of unauthorized persons 
coming in contact with the high voltage. 

Slip ring motors were selected instead of squirrel cage motors 
both on account of the starting requirements obtaining and 
also on account of the fact that by using slip-ring motors the 
amount of power required at starting would be less than that re- 
quired by a squirrel cage motor. By the employment of a drum 
controller and starting resistance, in the rotor circuits only, 
the starting current is kept down to almost full load current. 


Oil circuit breakers installed between the motors and the in- 


coming high voltage line automatically disconnect the circuit in 
case of surges or heavy overloads. 

In order that the washers and mills can be stopped quickly 
should the need arise, each motor is connected to the machine 
it drives through a magnetie brake. Safetly switches are located 
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on each of the machines and when any one of these is opened 
a clutch opens, disconnecting the rolls from the motor. The 
brake is then applied to the machine half of the clutch, stopping 
the machine almost instantly. Both brake and clutch are oper- 
ated from direct current supplied from a small motor generator 
Set. 


Equipment of Calendar 


In addition to the washers and mills a 24 by 66 inch Birming- 
ham calendar is installed, driven by a 75 horsepower direct cur- 
rent Westinghouse motor, current for which is furnished at 
both 115 and 230 volts from a 75 kw. Westinghouse generator. 
The generator is driven by the motor operating the warming 
mills. The calendar motor is operated on a two-voltage direct 
current circuit, which gives it a total speed variation of four 
to one. The two-voltage circuit is employed to cheapen the 
equipment, as a 75 horsepower motor capable of a four to one 
speed variation would be very much more expensive. Furth- 
ermore, the two-voltage circuit produces no complications in the 
control equipment, so that such equipment is less expensive than 
a single voltage equipment giving the same service would be. 
The direct current motor was selected due to the fact that in 
rubber calendar work a number of different speeds are re- 
quired and good speed regulation is essential. 


| Low-Voltage Control 


The calendar controller, which is of the Westinghouse double 
voltage type, is a very interesting part of the electrical equip- 
ment of the calendar. It consists of a panel equipped with mag- 
netic switches, relays, etc., and a master controller actuating the 
parts of the magnetic switch panel and varying the field current 
of the motor. The calendar motor is started by moving the 
handle of the drum controller from the off position and turning 
it until the desired calendar speed is reached. It can also be 
started by means of a push button, whereby the calendar motor 
is automatically accelerated to a speed corresponding to the 
setting of the master switch handle. If the master switch han- 
dle, however, is in the off position, actuating the push button 
will have no effect. The first notch of the master controller 
automatically accelerates the calendar motor to full field speed 
with the armature of the motor on the 115-volt circuit. Suc- 
ceeding steps on the master controller increase the field resis- 
tance, thus speeding up the motor until a point is reached where 
maximum speed 1s obtained. Further movements of the master 
controller handle actuates magnetic switches on the panel which 
automatically changes the motor armature from the 115 to the 
230 volt-circuit, at the same time bringing the field current to 
full strength again. Succeeding steps of the master controller 
then increases the resistance in the field circuit and increases the 
speed of the motor. While the various connections may seem 
somewhate complicated, the operator has nothing to do with them 
beyond merely turning the handle of the master controller, the 
automatic switches taking care of all connections. 


Safety Devices 


When the master controller handle is moved to the off posi- 
tion, the current is not only cut off, but dynamic braking con- 
nections are automatically made, bringing the calendar to a 
quick stop. Safety switches operated by ropes hanging on eacn 
side of the calendar also serve to cut off the current and apply 
the dynamic braking effect, so that a quick stop independent of 
the drum controller can be made in case of accident. Stop but- 
tons are also employed, and bring about the same effect as pull- 
ing the safety switches. 


All Equipment Motor Driven 


The Royle tubing machines which are employed for forming 
the inner tubes manufactured by the company are driven by 20 
horsepower, Westinghouse squirrel cage motors. The drying 
rolis, grinding and buffing wheels, and the machine tools in the 
machine shop are also all motor driven. 
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Clean Beiler Surfaces 
By R. T. Strohm 


The shell and tubes of a steam boiler are intended to form 
a container for the steam and water and so enable the ac- 
cumulated pressure energy to be made available; but while 
they are expected to keep the steam in, they are not expected 
to keep the heat out. For the best performance, the passage 
of heat from the burning fuel to the water should be as rapid 
as possible, and this can happen only when the inside and out- 
side surfaces of the plates and tubes are clean. 


Steps in Transmission of Heat 


There are three distinct stages in the transmission of heat 
from the hot gases to the water: First, heat is given up by 
the hot gases to the fire side of the shell or tube; next, the 
heat is conducted through the metal to the water side; and 
lastly, the heat is given up from the metal to the water. 
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Now, in one respect, the flow of heat may be likened to the 
flow of water; that is, heat does not flow uphill, or from 
a place of Jow to a place of high temperature. Instead, it 
flows from the high level, or fire side, to the low level, or 
water side, and in its passage the temperature line falls, the 
rate of fall depending on the nature of the body through 
which the heat flows, and on its thickness. 

To illustrate, Fig. 1 represents in a diagrammatic way, a 
section of plate having hot gas on the one side and water on 
the other. No such plate is absolutely smooth on its surfaces, 
and consequently the gas side has a film of gas closely ad- 
hering to it, and the water side has a film of water adhering 
to it. By reason of the irregularities of the surfaces, these 
thin films are practically stagnant, with the result that they 
act as insulating layers that retard the passage of heat. 

Starting with a gas temperature T, heat first passes through 
the gas film to the plate; but the gas film offers resistance to 
the flow of heat, with the result that there is a drop of tem- 
perature, as indicated by ab. In other words, the temperature 
at the gas surface of the plate is less than that of the hot 
gases. 

Metals are extremely good conductors of heat; that is, they 
offer little resistance to the passage of heat. Consequently, 
the flow of heat through the plate is accompanied by so 
slight a drop of temperature that it is almost negligible. This 
is indicated by the line be, which declines only very slightly 
from the horizontal. 

On leaving the water side of the plate and entering the 
water, the heat must pass through the film of water, which. 
by reason of the resistance it offers, causes a further fall of 
the temperature, as indicated by cd. The transmission of 
heat from the gases to the water, therefore, has been at- 
tended with a drop of temperature from T to t. 


The Effect of Soot 


If the plate is permitted to become encrusted with a coating 
of soot on the fire side and scale on the water side, the 
transmission of heat is retarded still more, and the fall of 
temperature from the hot gases to the point where the heat 
enters the water is still further increased. This is shown 
graphically by the diagram in Fig. 2, in which be indicates 
the temperature drop through the soot and de the drop 
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through the scale. It will be observed that the total drop 
is considerably greater than in the case of the clean plate, 
shown in Fig. 1; and the greater the thickness of the layers 
of soot and scale, the greater will become the drop of tem- 
perature. : 

The ideal condition would be to transmit the heat from the 
gases directly to the water; but since the metal shell must 
be interposed, it should be kept clean, so as to offer as little 
resistance as possible to the passage of heat. 
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A Chart to Show How Svot Wastes Fuel—D is Inside Dia- 
meter of Tube—d is Inside Diameter of Soot Layer 


Numerous tests have been made in order to discover the re- 
lation between the thickness of scale in a boiler and the 
efficiency; but there has been no general agreement of re- 
sults and the conclusions drawn from same results have 
been absurd. For example, the statement has been made 
that the efficiency is decreased 15 per cent. by each 14 inch 
of scale. If this were true, scale approximately 7% inch thick 
would prevent the passage of all heat, that is, reduce the 
efficiency 100 per cent.; but this is manifestly absurd, as there 
are boilers at work, in which heavy deposits of scale do not 
produce the stated reduction of efficiency. 

Of some points, however, all engineers are agreed, namely, 
that scale is detrimental to efficiency in heat transmission and 
that when it accumulates to considerable thickness it is detri- 
mental to safety also, because of the danger of overheating 
and burning of the metal. 

To give some idea of the degree to which a layer of scale 
or soot interferes with the transmission of heat, the relative 
heat-conducting powers of these substances and clean iron 
may be cited. The heat conductivity of wrought iron is ap- 
Proximately 35; that is, a wrought-iron plate 1 foot square 
and 1 foot thick will transmit 35 B.t.u. per hour per degree 
difference of temperature at its faces. 

There are no established values for the heat conductivity 
of soot, and so a direct comparison is impossible. However, 
soot is mainly carbon in a finely divided form. The heat 
conductivity of gas carbon is 2.4; of graphite, 2.9; of pow- 
dered coke, .106; of powdered charcoal, .053; and of powder- 
ed graphite, .097. All of these substances are composed 
Principally of carbon, and their range of conductivity is be- 
tween . os and 3, approximately. 

Assuming, in the absence of more definite knowledge, that 
soot has a conductivity of 3, which is the upper limit of the 
range of values given, it transmits only about 1-12 as much 
heat as an iron plate under like conditions; or, stating it in 
another way, 1 inch of soot would offer as much resistance 
to the flow of heat as 1 foot of iron, on the basis of the as- 
sumptions made. As soot is loose and porous, and similar 
to powdered graphite, the probabilities are that its heat con- 
ductivity is considerably less than the value assumed. 
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Similarly, there is no definite value for the heat conductiv- 
ity of scale. This is not surprising, because scale has a very 
wide range of composition; also, it varies in its physical na- 
ture, being sometimes soft and porous and at other times 
dense and hard. For purposes of comparison, however, a 
value may be assumed on the basis of similar comparison. 

The carbonates and sulphates of calcium and magnesium 
are the most common scale-forming substances. Calcium 
sulphate is commonly known as gypsum, which has a heat 
conductivity of .25. Calcium carbonate and magnesium car- 
bonate are the constituents of marble, which has a heat con- 
ductivity of 1.72. Therefore, if the average scale is assumed 
to have a heat conductivity equal to the greater of these 
values, it still is only 1-20 as efficient as iron. 

It must be apparent from these approximations, then, that 
the greatest resistance to the transmission of heat is at the 
surfaces where the heat enters and leaves the metal. The 
plate itself can transmit heat far more rapidly than heat can 
enter it from the hot gases; hence the desirability of keep- 
ing it free from incrustation on both sides. l 

+ b + 


Characteristics of Lighting Generators 
for Automobiles 


By R. P. Jackson 


As the design of electrical equipment for automobiles is sub- 
ject to both theoretical and practical consideration, it is par- 
ticularly important that both be given due weight. Owing to 
the meagre attention the electrical apparatus usually receives, 
the application of a dynamo or lighting generator, theoretically 
best designed to supply current for the lights and for charging 
the battery may involve a complication and delicacy of ad- 
justment sufficient to defeat the purpose when placed in the 
hand of the average motorist. This is especially true on the 
moderate priced cars frequently cared for by the owner, where 


Generator With Timing Device 


simplicity must be given the greatest consideration. Obviously, a 
compromise in adjustment must be made, between the natural 
requirements of the battery and the, ability of the generator. 
The battery is subject to a highly variable and intermittent 
load, and after being partially discharged should be refilled 
with energy as soon as possible. It should always be kept in 
a charged condition. The generator tends to deliver current at 
a rate roughly proportional to the speed of the engine, which, 
of course, is entirely different from the natural demands of 
the battery. This characteristic of the generator has to be 
radically modified by internal design or by the use of a regula- 
tor, to even approximate the battery requirements. 
Fortunately, the battery is somewhat lenient and will accept 
current beyond its needs without Gamage, providing this current 
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is of a value not over about 10 per cent. of the ampere hour 
rating of the battery. 

There are three ‘well-known methods of controlling the gen- 
erator current to accomodate the battery. I. Bucking series 
field windings. 2. Third brush regulation of field current. 3. 
Contact make-and-break regulator. 


The first is simple, but expensive in material and does: not 
come as near as could be desired to proper regulations. The 
second is simple, reliable and economical of material, and can 
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possible, all the current the battery can receive without damage. 
To do this it must deliver more than enough for maximum 
average driving conditions, and at the same time the current 
must fall off at high speed so that long summer touring runs in 
warm weather will not cause excessive loss of water from the 
battery. Further, the natural simplicity must not be sacrificed 
by the addition of make-and-break contacts or other regulating 
devices. 

The curves here given of the new Westinghouse lighting 
generators with third brush control, show how nearly the ideal 
results can be obtained. It will be seen that with the usual third 
brush characteristic, the current falls off at high speed to a 
value that would not damage the battery even if continued day 
after day. Short runs, involving frequent starts, are met by 
larger current values from the generator. 

By careful designing, an additional and highly desirable fea- 
ture has been obtained, in that the output from the generator, 
when cold, is much higher than when hot. Obviously, several 
short trips, with both the generator and the battery cold, can 
best be met by replacing the current drawn by the starting mo- 
tor with extra large output from the generator. Both are able 
to stand this output for a short period. When necessary it is 
possible to obtain a larger current output, which is especially 
desirable in winter when the temperature of both generator and 
battery is lowered, and more current is required for the lights 

By its design, the generator can be made to safely give a cur- 
rent when most needed, much in excess of its continuous ca- 
pacity. The very rise of temperature that would tend to en- 
danger the generator automatically protects it by cutting down 
its output to a safe value. This is obtained by features of in- 
herent design that cannot fail to operate. Contacts which open 
and ‘cut in resistance in series with the field, while extensively 
used, it is admitted that their omission is desirable if the same 
result can be obtained otherwise. It would seem therefore that 
such a machine apparantly comes about as near as is possible, 


be made to meet very closely the battery requirements as to for a simple and rugged system, to meeting all the theoretical 
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current delivery. The third method involves complications, 
having pivots and magnet coils, with somewhat delicate con- 
tacts. It has, however, the virtue of approaching most nearly to 
the theoretical needs of the battery. 

The inherent advantages of the second method, commonly 
known as third brush control, makes it desirable to see to what 
degree it can be perfected. In the first place, as this type ot 
control does not take into consideration the actual conditions 
of the battery, it must be so designed as to deliver, as nearly as 


60 cycle alternator of the revolving armature type. 
„able oil crept along the shaft on to the collector rings and 


and practical requirements of automobile service. 
X „ & ` 


Proof Against Electric Shocks 

A few years ago I had occasion to visit a small electric 
light and power plant which was being operated by a marine 
engineer. The engines and boilers testified by their per- 
formance that the engineer was well acquainted with that end 
of the plant. The following will give an idea of his meager 
understanding of electricity. É 

The one lighting unit was an old single phase 2,200 volt 
Consider- 


copper brushes which of course did no harm. As the two 


of us stood beside the machine while it was carrying its load, 


the engineer put his finger on one of the collector rings to 
show me how much oil there was on it. As soon as I saw 
what he was doing I called to him to keep away. At that 
he turned and said, What harm can that do—my other hand 
is not touching anything?” I replied, “That is so, but if 
the system is groundcd you might get a bad shock through 
your feet.“ That caused him to laugh and say, “Well, what 
if it does, it (meaning the electricity) will come in my right 
hand, go down my right leg up again, down by left leg and 
up again, but it can’t get out of my left hand.” I thought 
an argument uscless against such reasoning, so just cautjoned 
him not to do that again. 

The following day on meeting the superintendent, who had 
had the misfortune to lose one arm, I told him of the en- 
gineer’s statement and he replied, “I am very glad to know 
that, now I fecd safe, because I can never be electrocuted.” 

The next time I met the enginecr, he said, “The other day 
just after a rain, I was watching the alternator and put my 
finger on the ring and was knocked across the room. That 
made me think of what you told me.” l 
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The how and why 
of generation, trans- 
mission, installation 
and construction. 


Questions and Answers and Practical Discussions of Trade Affairs 
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Principles of Polyphase Systems 


By Terrell Croft“ 


An article on the elements of polyphase circuits for 
non-technical readers. Quiz questions on each install- 
ment will appear in the next issue. 


A polyphase system is one or more than a single phase. A 
polyphase circuit is one for transmitting electrical energy in a 
polyphase system. There are two important polyphase systems: 
(1) the two phase and (2) the three phase. 

Note. Polyphase systems are used for two reasons: (1) be- 
cause they are more economical than the single phase, and (2) 
because induction motors, which are of very simple, rugged and 
reliable construction—they require no commutators—can be used 
with them. 

Two phase or quarter phase is a term (A. I. E. E. Std. Rules) 
which characterizes the combination of two circuits, each en- 
ergized by alternating e. m. f.’s which differ in phase by a quarter 


l Volhage in E 
AS ; Phase! 


Fig. 1 


of a cycle, i. e. by 90 deg. (See Fig. 1) Hence with a two- 
phase e. m. f. or two-phase current, there are at any instant two 
phases.“ While two-phase systems are not used as frequently 
as formerly, an understanding of the principles underlying them 
is essential. 

The production of a two-phase e. m. f. obviously consists in 


the generation of two alternating sine wave e. m. fs., 90 deg. 


apart, as shown in Fig. 1. Each of these e. m. fs. may, as shown 
in Fig. 2, be impressed on its own separate circuit. A single- 
phase e. m. f., may be produced by rotating a suitably- arranged 
magnetic field within a properly-disposed core on which is wound 
the alternating - current armature winding. In Fig. 3 this con- 
struction is diagrammatically indicated. Two, single-phase alter- 
nating-current generators could be made to produce a two-phase 
e. m. f. if their rotating parts were firmly keyed to the same 
shaft so that the 90 deg. phase relation would be preserved. 
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However, it is more economical to arrange both of the phase 
windings on one frame, that is, to incroporate them in one ma- 
chine, rather than to use two frames. With two-phase, as with 
single-phase, alternating-current generators there are two general 
types: Revolving-armature generators, Fig 4, and revolving- 
field generators, Fig. 2. 


Stationary f°" 
4%, e 


Phase 2.994 
Fig. 2—Revolving-Field Generator 


Really two separate single-phase e. m. fs. are produced vy a two- 
phase generator. These may, as above noted, be used to impel 
two different currents in two distinct circuits. However, it is 
advisable sometimes to combine or interconnect the two circuits 
in a manner which will be described later. 

A revolving-armature, two-phase generator is shown diagram- 
matically in Fig. 4. “If the armature winding of any direct-cur- 
rent generator is tapped at four points 90 electrical deg. apart, 
as shown in Fig. 4, I, and each of these taps is connected to a col- 
lector ring, an e. m. f. will be impressed across each of the 
pairs of rings, which will differ in phase by 90 deg. from the 
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e. m. f. impressed on the other pair of rings. Hence a bi-polar, 
direct-current generator can be converted into a two-phase alter- 
nating-current generator by arranging on but insulating from, 
its commutator, four collector rings. Each of these collector 
rings is connected to a commutator bar by a screw passing 


lationary 
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through the ring and into the bar. However, the four bars must 
be 90 deg. apart in the commutator as shown in Fig. 4, II. Re- 
volving-armature, alternating-current generators are seldom used 
except for machines of very small capacity. However, the prin- 
ciple involved is frequently utilized for rotary converters. 
Revolving-field, two-phase generators are the most frequently 


used, Fig. 2 illustrates the principle. It is obvious that if the 
field core, NS, which is excited with direct-current, is rotated at 
a uniform speed, it will induce in the set of coils AC an e. m. f. 


which will differ in phase by 90 deg. from that induced in the set 


I-Ring Armature 
Fig. 4 
BD. Note that to satisfy these conditions the armature coils 
must be located 90 electrical deg. apart. The arrangement of a 
practical two-phase, revolving-field generator is shown in Fig. 5. 
Note that the distance between the centers of similar field poles, 
for example S and S, constitutes 360 electrical deg. that the sides 
of the armature coils are on this basis located 90 deg. apart. 
Consideration will show that the principle of operation of the 
generator of Fig. 5 is the same as that outline diagrammatically 
in Fig. 2 and that the e. m. f. induced in phase 1 (the black set 
of coils) will differ in phase by 90 deg. from that induced in 
phase 2 (the cross-hatched set). 
Note. A hydraulic analogy of a two-phase, four-wire alter- 
nating-current generator and circuit is shown in Fig. 6. The 
two reciprocating pumps are analogous to two single-phase. alter- 
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nating-current generators or, with their gear drive, to one two- 
phase, alternating-current generator, and the two pipe circuits 
are analogous to the two distinct electrical circuits of a two- 
phase, four-wire system. Note that the circuits and “generators 
are precisely identical except that there is a definitely fixed 
difference of 90 deg. in the locations of the two cranks, C, and 
C., which drive the two pumps. Study Fig. 6 in connection with 
Fid. 1, and note that at the instant pictured in Fig. 6, when the 
current of fluid in phase 2 is being impelled at maximum velocity, 
that is, the current intensity is a maximum, (piston head passing 
through center of stroke) in the direction shown by the arrows, 
the fluid in phase 1 is at rest, that is, at this instant the current is 
zero in phase I. This corresponds with the 180 deg. instant in 
Fig. 1, where the voltage in phase 1 is at zero, (X), and the 
voltage in phase 2 is a maximum, (Y), in the negative direction. 
If the analogy be followed further, it will be found that the 
fluid currents in the two circuits of Fig. 5 will increase and de- 
crease in intensity and change in direction precisely as is 
graphed in Fig. 1, II, which, though it shows graphs of the e. 
m. fs., can also be taken as representing graphs of a two-phase 
current. 


I- Bipolor Machine Commutator 
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There are two commercial methods of connecting the phase 
windings of two-phase generators. In the two-phase, four-wire 
system of Fig. 7, II, each of the two groups of armature coils is 
connected to its own distinct external circuit. The hydraulic 
analogy of this arrangement is shown in Fig. 6. In the two- 
phase, three-wire system of Fig. 7, I, the two groups of armature 
coils are connected in series within the generator as shown. Con- 
nections to the external circuit are made from the junction point 
A of the two groups of coils and from the unjoined ends B and 
C of the two groups. 


O Set of Generator Armature Coils 
Other Se / . Coils 


IL Common Return Wire 


I-Three-Wire System I- Four-Wire System 


Fig. 7 


The voltage and current relations in a two-phase, four-wire 
system may be determined by inspection, Fig. 7, II, by noting that 
each “phase” or circuit may be treated as if it were a separate 
circuit as shown in Fig. 9. Then, assuming that the load 1s 
equally balanced on each of the two phases: 


(1) E. = E, (volts) 
and 
(2) le = ih (amp.) 


Wherein.—E, is the e. m. f. impressed across the line wires. 
Ee is the e. m. f. induced in each set of armature coils. Z. is the 
current in each line wire. /. is the current in each set of arma- 
ture coils. 


(To Be Continued) 
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Repairing an Alternator 
By R. L. Hervey 


Many of our summer resorts, having it own electric plants find 
it difficult to obtain good men to take charge of the equipmen: 
when operating the plant but four months of each year. The 
following may be taken as a typical example of such cases that 
have come under the writer’s observation on several occasions. 
This small plant was located in a section of the country where 
lightning storms are quite frequent and severe during the 
spring and summer. Before the plant was started the past sea- 
son, the lightning arresters were examined and reported in sat- 
isfactory condition. After the plant had been in operation about 
three weeks lightning struck the generator one night during 4 
storm. The plant electrician made an effort to repair the dam- 
age but unfortunately failed and had to call outside assistance. 

In order to get at the windings, the top half of the field frame 
was raised two feet by a block and tackle, and blocked in 
position by timbers, as shown in the photograph. An examina- 
tion showed that the winding had been burnt in three different 
places. One coil was taken out, and insulation and wire was 
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measured with a micrometer so that a telephone order could be 
placed immediately for the necessary material. The other coils 
were then taken out and the method of insulation and wind- 
ing was care fully noted. While waiting for the insulation the 
old wire was taped, with a single lap of a thin silk tape, in the 
places where the original cotton covering had been damaged, so 
that the wire could be used again, as it was an odd size and 
would probably require about two weeks to get new material. 
The insulation on the third coil was in such poor condition that 
it was necessary to remove the cotton covering and tape it the 
entire length of forty feet. To do this all of the narrow silk 
tape and ribbon in the town was bought and used. When re- 
insulating the slots in which the burn- outs had occurred the 
old insulation was cut as shown and the new insulation put in on 
top of it, this was done to prevent leakage from the undamaged 
coils to the ground as might have occurred if the old insulation 
had been cut away in the middle of the slot. It is not generally 
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The Alternator Field Blocked Up for Repairs 


advisable to use insulating material which is thicker than 0.02 
inch because, if there is any flaw in the material that flaw gen- 
erally goes through the entire thickness; whereas, if several 
thin sheets are used the flaws will rarely overlap; thick sheets 
also are not so flexible as are thin ones. For these reasons 
the slot insulation was made up as follows: No. 1, Fish paper 
12 mils; No. 2, empire cloth 10 mils; No. 3, red fiber 10 mils; 
No. 4, empire cloth 10 mils; No. 5, red fiber 10 mils; No. 6, fish 
paper 12 mils. The fish paper was put on the outside due to its 
ability to withstand rough usage. Armature insulation must 
not only possess high insulation resistance, but, also great 
rupture strength that is, the ability to resist puncturing by high 
electric pressures. Beside these two main properties, success- 
ful insulating materials must also be flexible and able to resist 
dampness and heat. Unfortunately no one material possess all 
of these properties together, therefore in selecting material two 
or more different kinds are usually used in order to obtain the 
desired qualities. 

Each coil was wound in two parts. Starting in the middle of 
the length of wire, the lower part of five turns was wound in 
place, the rest of the length was tied against the upper field poles, 
to be out of the way. The conductor consisted of two flat 
wires wound in parallel. For a space of six inches, the two 
wires were well covered with linen tape in the middle of its 
length where it crossed from the top to bottom sections. With 
this section securely tied, the wire was fed through the narrow 
opening in the top of the slot and driven into place. It so hap- 
pened that none of the lower section of the coils were damaged 
by the lightning but a number of the turns of the top sections 
were burnt in two, about three inches from the end of the slots. 
On account of the limited space in the slots, the splices had to 
be made at the ends which required a piece the length of the slot 
to be cut off where each wire was burnt. This resulted in three 


ELECTRICAL AGE 41 


turns being left off the first coil, two off the second and one off 
the third. As the coils are all in series there was no danger of 
an electrical unbalancing but to prevent a mechanical unbal- 
ancing short pieces of wire equal to the weight of one turn were 
taped together and put in the last two slots. After the winding 
was completed wooden wedges were driven into the slots and 
the end connections well insulated and tied tightly in place. 
The photograph shows the ends of two coils before the in- 
sulating was completed. The insulation was tested with a tele- 
phone magneto which failed to show a ground or open cir- 
cuit. The insulation on the new and old coils was saturated 
with a gum insulating compound which should have been baked 
before put in use, but as this could not be done, the line was 
short circuited through the ammeter and the armature was 
driven at slow speed with 4 full load current flowing in it for 
one half hour when it was raised to % full load. The current 
was increased every half hour until 114 full load was reached 
and carried for two hours. 

After the repairs were completed this machine was operated 
every day until the season closed carrying its full load at 1,100 
volts. This shut-down was caused by the ground wire of the 
lightning arrester breaking inside of its insulation, which made 
it appear to be continuous. This is but one of many such cases 
caused by lightning and lack of attention to the arresters. 


b * * 
Special Transformer Connections 


By W. T. Ryan 
(Continued from February) 


In applying transformers in a special way to general dis- 
tribution problems there may be doubt as to the polarity of 
the windings of the transformers to be connected together. 
It will be assumed that the reader is familiar with the neces- 
sity of having the polarity of transformer windings which are 
connected either in series or in parallel in the right direction. 
Furthermore, as a general rule the manufacturers so arrange 
their terminal blocks and the connections that the proper 
method of connecting the winding is usually clearly indicated. 
However, when it is desired to connect two separate trans- 
formers in parallel or in series there may be doubt as to 
their respective polarities. For example, it is desired to oper- 
ate the secondary windings of two 2200 volt to 220 volt trans- 
formers in series in order to get 440 volts from a 2200 volt 
circuit. Shall the transformer connections in Figure 8 be 
made as indicated by the solid lines or by the dotted lines? 


Fig. 8 


Right and Wrong Transform- 
er Connections 


In order to determine the polarity (in the absence of a 
voltmeter to check the potential) proceed as if everything 
were all right, and connect the terminals of the secondary 
together through two very small strips of fuse wire and a 
switch, then close the switch. If the fuse blows the connec- 
tions are al] right and may be made permanent, if not they 
must be reversed. 

If the secondary of one of the transformers were connected 
for 110 volts and the other for 220 volts in order to get 330 
volt incandescent lamps in series might be used. If the con- 
this case it would be necessary to have some means of meas- 
uring the voltage. In the absence of a voltmeter three 110 
volt incandescent lamps in series might be used. If the con- 
nections were all right they would burn brightly, if not, very 
dimly. 
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Two Phase From Three Phase 

A small industrial plant has a 25 horse-power 2 phase 220 
volt induction motor and wants service from a company sup- 
plying its customers from 3 phase 2200 volt lines. 

This problem could be satisfactorily solved with two 12.5 
or 15 kw. transformers by using the well-known Scott con- 
nection and arranging the connections for Io to I ratios on 
two of the transformers and for 9 to 1 on the third one. 
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Fig. 9—Three-phase to Two-phase 


If the ratio of the second transformer were 8.66 to 1 in- 
stead of 9 to I the voltage on the two low tension windings 
would be 220 each instead of 220 and 212, respectively. The 
value 1905 is obtained by multiplying 1100 by V3, and the 
value 212 by dividing 1905 by 9; 1905 divided by 8.66 would 
give 220 volts. If the ratio of transformation of both trans- 
formers were 10 to 1, the secondary voltages would be 220 
and 190.5, respectively. The motor would operate at about 
normal speed but at a somewhat lower efficiency and power 
factor if these voltages were applied. The same is true but in 
a lesser degree when the voltages are 220 and 212, respective- 
ly. The Scott connection making use of an 86.6 per cent. tap 
was patented by C. F. Scott June 15, 1894, patent No. 521,051. 

It is desired to use a 3 horse-power 2 phase 220 volt in- 
duction motor to start a rotary and to supply it with energy 
from a 3 phase 2300 volt line with standard single phase trans- 
formers available, whose ratio are 10 to I, connected in 
delta, and which are being used to supply several large 3- 
phase motors with energy at 230 volts. 


Two Phase 
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Fig. 10—Taylor Transformation 


The solution would be to use three Io kw. transformers to 
approximate the three phase delta to three phase two phase 
scheme patented by W. T. Taylor, October 29, 1907, patent 
No. 869,595, and shown in Fig. 10. 

The primary windings of the three transformers are con- 
nected in delta and the secondary windings also in delta. 
The transformers all have a ratio of 10 to 1. No. 2 has a 
tap brought out from the middle point. The voltage between 
C and Dis V3 X 230 = 200 and is in quadrature with the 


Figure 12. 
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voltage between A and B whose value is 230 volts. The 
above 2 phase line could also supply energy to single phase 
motors which start as split phase motors and run single 
phase. 

Three Phase 


Fig. 11 


Taylor Scheme 
of Connections 


The Taylor scheme of connections of which the above is 
a modification is the same except that transformers (1) and 
(3) are provided with 86.6 per cent. taps from which are 
brought out the leads for phase B. The two phase voltage 
is 86.6 per cent. of the 3 phase voltage and is balanced. 

It is desired to furnish one phase current at 115 volts from 
both phases of a 2 phase system through two 2200 to 220 
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volt transformers, having 2 secondary coils and 22 to I or II 
to 1 taps on the primary coils. The solution is indicated by 
If two 10 kw. transformers were used the nor- 
mal output of single phase energy would be 114 divided by 
100 times 10 or 11.4 kw. 


Fig. 13 
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Single Phase From Three Phase 
The method of getting single phase from a three phase 
system by using three transformers has been given. The 
following schemes require only two transformers. 
It is desired to use one phase current at 220 volts from a 


Fig. 14 


three phase 2200 line and to use two standard single phase 
transformers. 

The capacity of the two 10 kw. transformers connected as 
shown by Fig. 13 would be only 10 kw. for normal current in 
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the secondary windings. The method has the compensating 
advantage of splitting the load between two phases instead 
of putting it all on one phase. 

Another scheme of getting single phase from three phase 
is shown in Fig. 14. This yields a higher e.m.f. and increases 
the normal kw. available from 100 per cent. of the capacity of 


one transformer to 140 per cent. of its capacity. 
+ + + 


The Largest Electric Motor Ever Built 


r 2 3 


This motor was built by the Westinghouse Electric & Manu- 
faturing Company to drive a 35 tn. reversing bloming mill in a 
steel plant. It has a capacity of 15,000 hp. 

+$ + „ 


Short Cuts and Minor Methods 


When you see a new way of doing something, make 
a note of it on the back of an envelope—then write it 
up and send it in. That’s how many “Short Cuts” start— 
why shouldn’t you give the other fellow the benefit of 
of your observation? 


The $2.00 prize for the best “Short Cut” goes this 
month to A. L. Gear, electrical superintendent of the 
Iola Portland Cement Company, Iola, Kansas, for “An 
Electrical Soldering Copper.” 

+% * * 
An Armature Drift 


When winding small motor and generator armature having 
partly closed slots, it is frequently necessary to force the wire 
down in place in order to get the required number of turns in 
each slot. If a straight fibre wedge is used which will pass 
through the slot opening it is too narrow to be of much use as 


Polish these Ssides . 


it will slip between the wires. The wedge or drift shown in the 
sketch gives very good results and can be used with consider- 
able safety. It is made of soft steel so that the thin bottom will 
not be scarred by the sharp corners of the laminations and can 
be polished. If sharp corners are left on the lower portion of 
the drift the insulation and wire are liable to be damaged. 
R. L. Hervey. 
$ $ $ 


“Making a Special Locker Bolt and Key” 


Take a square bolt, such as is used for doors, and file 
notches as shown in sketch. Then take a piece of round iron 
about one-quarter inch diameter, making a key of it, and 
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filing slots or notches in the end for a distance of about one- 
half in. When this key is inserted through the hole in the 
door just above the notches of the bolt, the key being turn- 


cd to the right or left it moves the bolt in just the opposite 
direction, requiring several turns to fully lock or unlock. 
This method of fastening a locker of an electrician’s shop 
or room will prove beneficial as a time-saver. 
F. F. Sengstock, Chicago. 
+ * + 
An Electrical Soldering Copper 


A soldering copper which the writer made up as described be- 
low was used by him for a long time and gave entire satisfac- 
tion. The material required is, a short piece of gas pipe, a piece 
of fiber tubing that will fit snugly over the pipe, some arc light 
carbons, and a piece of buss copper. This buss copper to be 
formed by blacksmith into the usual shape of a soldering cop- 
per, as shown at C in figure. Into this copper are to be drilled 
five holes, one large hole from the back downward toward the 
point of the iron. This hole should be made large enough that 
when the carbon D is inserted into it the clearance between 
copper and carbon will be great enough that the arc will have 
no tendency to run along the side of the carbon, but will travel 
from the end of the carbon to the copper at the bottom of the 
hole. The other four holes are drilled into the side of the 
copper, passing through into the large hole. These may be 


tapped, say 14-20. Then take the piece of gas pipe and dividing 
it into quarters lengthwise for a distance of say 3 in. and saw 
with a hack saw down these marks. 


Cut out two sections dia- 


metrically opposite, and bend the two remaining sections as 
shown at E in figure drilling holes for the screws. We then 
have a handle upon our soldering copper, but it is iron, and 
should the circuit be grounded the operator receives a shock. 
Therefore the fiber tube is forced over the pipe, which insulates 
it. There should be a ring of beads, or a porcelain ring placed 
in the pipe at the end nearest the copper, this is to insulate the 
carbon rod from the iron pipe. Now because this carbon rod 
is going to burn away, there must be a slot cut in the iron pipe 
and also in the fiber tube. This slot may be cut any desired 
length, so that it does not interfere with the hand hold. A 
combined metal and fiber ring H with short screw is passed 
down inside of pipe, and screw is brought up through slot J. 
A thumb nut is screwed upon this screw. Now when the car- 
bon rod is placed in the iron, it is passed into pipe, through 
metal and fiber ring H, through bead ring G, and into the large 
hole in the copper. The metal and fiber ring H should be plac- 
ed with metal portion of ring next to carbon, and fiber portion 
against iron pipe. One wire of the circuit is soldered to metal 
portion of ring H. The other being soldered to the iron pipe. 
One of these wires A or B must be connected in series with a 
resistance; an arc lamp resistance has proven very satisfactory. 
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Now to start iron or copper operating, loosen thumb nut J, 
sliding in along slot J until the carbon rod touches the copper 
in bottom of hole drilled down into copper; X is a mica washer 
fitting carbon rod tightly and completely covering large hole 
drilled into copper. Mica is used because it will withstand the 
heat and is also transparent, therefore operator is enabled to see 
length of arc he is drawing when he slides carbon rod back 
after touching copper. A hole may also be drilled into side of 
copper for this purpose, if desired. These coppers make the 
soldering of armature coil leads into commutator very much 
easier. If the iron is used upon d. c. current the carbon may 
be made positive. By slight change in the amount of resistance 
used copper may be used upon either d. c. or a. c. 
A. L. Gear, Iola, Kansas. 
of + eh 
Tips for Testing Cords 

Usually the tips of test cords at an electrician’s work- 
bench are frayed and frequently break off. A neat-looking 
job can be made by splicing the flexible lamp cord used for 
the leads, to short pieces of No. 14 or larger wire. Fiber 
tubes made by sawing off the ends of burned-out cartridge 


7 
Conduit” 


Ends of No.14 Wire 
i Soldered inside tube 


Mitres are sealed in 
with Compound 


fuses should be slipped over the splice, and either taped in 
place or filled with beeswax or compound. These are easy 
to grasp, and it will be found when the leads lie on the 
bench or are hung on a hook, that the tips do not readily 
zome in contact. F. F. Sengstock, Chicago. 
* fe + $ 
Low Voltage by Means of Lamp Bank 

When low-voltage power is wanted for bells, etc., and only 
direct current is available, a potentiometer arrangement is the 
cheapest way to reduce the lighting circuit voltage. Where 
resistances are used all the power is wasted in heat, but 
with lamps the light may very well be utilized. Here is a 
device now in service in a hotel, the lamps being 5-watt, 11 


10-11 V. Sign Lamps 2.50r 5 Watts 


o LYNN 
OOOOOCOCOC 


To Power 


Panel HO V. 


WV. To Bell Circuit 


volt sign mazdas, placed behind a long translucent sign. Ten 
lamps are used hence the voltage across one of them is 110 
+ 10 = 11 volts. The hotel has an isolated plant on the 3- 
wire system and the lamp tapped across is the one nearest 
the grounded neutral. Thus there is a potential of only 11 volts 
to ground on the bell system. A 1.5 ampere fuse in the 
“high” side of the bell feeder prevents any danger from ex- 
cessive currents. R. L. S., Chicago. 
+ $ + 


Questions and Answers 


Q. I have a 1 h. p. 110 volt single phase a.c. motor of 
Wagner make. The wire has been taken off the armature 
and I wish to rewind it. The wire on the armature was No. 
14; the commutator has 82 segments; the armature has 41 
slots and the winding I think was a multiplex winding. Can 
you give me any information on how to wind and connect to 


the commutator? 
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A. You will also have to know the number of potes in the 
a.c. winding, which can be calculated from the name-plate 


120 X frequency 
data by the formula poles = The wind- 


r. p. m. 


ing itself is calculated exactly as for a direct-current arma— 
ture having the same number of turns. You are right that 
the winding is a multiplex one; there are two wires in hand 
while winding. All the rules will be found in Mr. Schutter’s 
article on armature winding on page 42 of “Electrical Age” 
for January, 1917. Assume a lap winding, 2 coils per slot. 
To find the number of turns per coil, determine the number 
of No. 14 double-cotton-covered wires which can be placed 
in one slot. This number equals number of coils per slot 
times number of turns per coil times number of wires in hand. 
Since you know three of the four quantities you can readily 
find the fourth. You can start connecting to the commutatoi 
at any coil, and proceed according to the rules. 


Q. How can I generate violet rays, as used for medical 
purpose? Can they be generated from a spark coil or Tesla 
coil? If so please give diagram of connections, etc. Can 
Ultra Violet Rays be used for the same as violet rays 


A. Violet rays as used for medical purposes are generated 
by the passage of electricity through a partially exhausted 
tube. A spark coil should be used. One end of the high- 
tension winding is grounded and the other end is connected, 
through a well-insulated wire and handle, to an electrode in- 
side a glass tube. The energy passes through the rarefied gas 
and the glass walls of the tube to the patient’s body and 
thence to ground. Ultra-violet rays differ from violet rays 
only as violet rays differ from green, but ultra-violet rays 
cannot be seen by the human eye. They are more powerful 
than violet rays, but they are almost entirely absorbed by 
the glass of the tube. Hence quartz tubes are sometimes 
used. 

+ + + 

Q. I wish to wind a coil for an electromagnet to be con- 
nected in a 120 volt d.c. circuit without any external resis- 
tance such as a lamp in series. The coil is to be 1% in. long 
by 7% in. diameter. What size of wire should I use? 


A. The first point is to determine the allowable watts 
loss with regard to a safe temperature rise. For continuous 
operation, a loss of 0.5 watt per square inch of outside sur- 
face is safe; in this case the amount would be 0.5 X 5.16 = 

F. E’ 120° 
Since W = ——-, we have R = —— or — = 5720 


R l ' W 2.58 


2.58 watts. 


ohms. 


Assuming that the inside diameter of the winding is 0.25 in. 
the volume of the winding is 0.968 cu. in., and the resistance 
per cu. in. will be 5720 — 0.968 = 5900 ohms. No copper wire 
is drawn fine enough to give so much resistance, so we will 
figure on nichrome, with a specific resistance 55 times that 
of copper. With this wire it is necessary to select a size 
having resistance of 5900 + 55 = 107 ohms per cu. ins. of 
winding and referring to a set of curves on page 316 of 
“Solenoids,” by C. R. Underhill, we find that a No. 32 wire 
with single cotton insulation will answer. 


If only efficiency is considered in deciding whether or not 
to use an external resistance, it must be remembered that a 
winding of high-resistance wire gives no higher efficiency 
than would a winding of copper of the same size wire and 
number of turns with an external resistance to hold the cur- 
rent to the same value. In both cases the magnetizing 
force—amperes X turns—is the same and the watts lost— 
volts X amperes—is also the same. Therefore only consider- 


ations of practical design and manufacture should gets 
P. B. F. 
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15,000,000 Prospects for Wiring 


By F. C. Myers 


Of the 20,000,000 homes in the United States but 5,000,000 are 
wired for electric service. This enormous market of 15,000,- 
ooo homes for electric wiring contracts is to be attacked national- 
ly in a six weeks campaign from April 1 to May 15, “Wire 
Your Home Time.” 

The Society for Electrical Development is conducting the 
co-operative features of the campaign. Electrical manufactur- 
ers, principally the lamp companies, are supporting the big 
movement by distributing a standard window display and by 
national advertising. 

It is not to be expected, of course, that all these 15.000. 000 
homes will be wired during this campaign but central stations, 
manufacturers, jobbers, dealers, contractors are working in 
unison so that there will be a material reduction in the number 
by the end of “Wire Your Home Time.” This year is especial- 
ly propitious on account of our great national prosperity. Peo- 
ple have money, more of it than in years and they are spending 
it for things which go to make life more pleasant. Electricity 
in the home with all of its conveniences has a strong appeal 

‘that should make this spring one long to be remembered for the 
large amount of business obtained. 


Appeals to All Branches 

Interest in “Wire Your Home Time” appeals to every branch 
of the electrical industry. Every house wired means more load 
for the central stations, more wire, more hardware, more fix- 
tures, more lamps and more appliances for manufacturers, job- 
bers and contractors. 

When a home is equipped for electric light the work of the 
jobber and dealer is only just begun. Every home owner will 
eventually want an electric iron, a toaster, a vacuum cleaner, a 
grill and all the other useful appliances that go to make a com- 
pletely equipped home. “Wire Your Home Time,” means ex- 
tending the market for electrical devices and offers new sales 
opportunities for everything electrical. 


National Advertising 
This campaign has been indorsed by the leaders of the electrical 
industry and plans are maturing that will bring business to the 
door of every electrical interest. The manufacturers are plan- 
ning especially active national advertising campaigns. The big 
national periodicals that go into the homes of prospective cus- 
tomers will not only call attention to the various pieces of ap- 


paratus but to the benefits of electric service in the etn 
This publicty will open the door for the solicitor, it will bring 
sire. Co-opera- 


the prospects into the store, it will awaken a des l 
tion with this big “Wire Your Home Time” will ring up 55 
lars in cash registers and will be a means of creating go 
will“ that will give stimulus to sales for a long time to o 
Special window displays that can be set in a few aaia a 
ready. Booklets and circulars for distributing to the public ca 
be had either free or at nominal cost. Layouts and sugge tions 


for newspapers are ready for distribution. Plans telling how to 
conduct “Wire Your Home Time” campaigns for cities of all 
sizes are ready for mailing. 

Booklets that Tell How 

The Society of Electrical Development has prepared the 
“Plans” booklet for the campaign, just as it did for the big 
“America’s Electrical Week” campaign which passed into re- 
cent history with such satisfactory record. 

A booklet entitled “Wiring Your Share of 15,000,000 Homes” 
is ready for free distribution to everyone who desires a copy. 
It will be mailed voluntarily to 20,000 electrical men on the So- 
ciety’s mailing list. In this publication is given the pricinal ar- 
guments for wiring homes for electricity and methods of ap- 
proaching prospects. Plans are also given for conducting “Wire 
Your Home Time” campaigns. The suggestions made and the 
plans given are practical and have been tried with success. 

Another 32-page booklet of attractive newspaper advertise- 
ments, form letters, mailing cards, newspaper articles is avail- 
able for central stations and contractors. The lamp manufac- 
turers are supplying special window displays for this campaign. 
These may be had ready for setting up in windows. Big na- 
tional advertisements will appear helping sales and calling atten- 
tion to the advantages of wired houses. 

Prizes for Salesmen 

An interesting feature of this “Wire Your Home Time” 
campaign is the cash prize contest being put on by the Society 
for Electrical Development. $1,250 in cash is to be distributed 
to contractors or salesmen, members or employed by members 
of the Society, securing the most contracts during “Wire Your 
Home Time.” This is the only feature of the campaign that is 
limited to members of the Society. There will be 35 prizes in 
all: 5 prizes of $150; 5 prizes of $50 and 25 prizes of $10. 
Blanks for entrance to the contest may be secured from the 
Society, by addressing it at 29 West 39th Street, New York City. 
In the event of a tie, a duplicate of the prize will be awarded. 


Electrical Age Offers Prizes 


Prizes will be given for the best stories on 
how to make “Wire Your Home” Time a big- 
ger success than ever. For the best one, $10; 
for the second, $5; in addition to the regular 
space rates for the stories themselves. Here’s 


a chance to cash in on your experience last 
year. Tell us what you did, and what re- 
sults you got; and also what you would do 
differently in this year’s campaign. 

The Contest closes March 31; better get 
busy! 
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Prizes to Make Better Fan Merchants 


Generally speaking no great effort is made by dealers to 
sell fans to the consumer. The usual method is to put a few 
fans around the store, show room or in the window. Then, 
when a real hot day comes the fans sell themselves. 

With more effort on the part of the dealers, a proper appre- 
ciation of merchandising principles and the judicious use of 
advertising sales helps, the number of fans sold each season 
could be tripled. 

The time to begin selling fans is the first warm day in 
May. Reminding people of the comfort of an electric fan 
early in the season will result in their buying fans in May 
and June instead of continually putting it off and then finally 
going through the summer without buying a fan at all. 


To help the dealer reach prospects and stir up an early 


interest in fans, the Western Electric Company offers an 
elaborate and complete sct of sales helps for the use of its 
dealers. And to further encourage dealers to put some real 
selling efforts behind electric fans during the 1917 season, 
prizes are offered for the best all-around fan campaigns. The 
following factors will be the basis upon which the prizes wil! 
be awarded: 

1. Window display. 
Methods used in house-to-house canvassing. 
Personal sales arguments uscd. 
The use of printed advertising matter. 
Local newspaper advertising. 
Lantern slides in local motion picture theatres. 
Increase in 1917 fan business over 1916. 

8. The General Campaign as a whole. 

The Board of Judges will be composed of representatives 

of the electrical trade papers and the Society of Electrical 


Development. 


Se ee NN 


The prizes are: $100 for the best fan campaign; $50 for 


the next best, and five $10 prizes. In case of ties, each tying 
contestant will be given the full amount of the prize. One 
dollar will be paid for all photographs in the contest. An in- 
formation entry blank, which will materially assist dealers 
in entering the information necessary to judge the merits of 
their campaign, will be forwarded free to say dealer upon 
request. 

The contest is not restricted to dealers handling Westerr 
Electric fans but is open to all dealers selling any make o“ 


electric fan. 
* * $ 


Mazda Window Display Contest 


Winners of the 1916 National Mazda lamp display contest 
which opened October 1, 1916 and closed December 15, 1916 
were announced on January 27, more than a month after the 
contest closed. The larger number of entries and the hundred: 
of photographs of displays submitted necessitated the delay ir 
determining the winners. 1,886 contestants were entered. Sixty 
prizes and honorable mention to 21 other displays were awarded 
Winners of the first 4 places were as follows: 

1. W. B. McSpadden, Bristol Gas & Electric Co., Bristol, Va.- 
Tenn. (Ford Touring Car). 


2. 
Pa. (Edison Talking Machine). 

3. L. E. Ragan, The Rome Gas, Eelectric Light & Power Co. 
Rome, N. Y., (Cleveland Motorcycle). 

4. F. P. Safford, Denver Gas & Electric Light Co., Denver, 
Colo., (Share of Cities Service Preferred Stock). 

We reproduce herewith the displays which took first and sec- 
ond prizes. The schemes of the first prize winner carried two 


convincing features. Of first importance was the type of illumi- 
nation. This was produced through the use of seven 150 watt 
type C2 Mazda lamps in No. 983. Holoplane reflectors set close 
around the outer rim of the window, and one 300 watt type C2 
Mazda lamp in a 19 inch NB Brascolite fixture in the centre. 


L. J. Sewell, Leigh Valley Light & Power Co., Allentown, 
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This brilliant illumination was the means of attracting passers- 
by to the window, but the next problem confronted was how best 


to hold their attention. 


First Prise-—W. B. McSpadden 


A desk and typewriter had been placed in the window directly 
under the large Brascolite fixture, and here G. A. Montgomery 
typed suggestions taking better light as his subject using tele- 
graph blanks, which were procured from the Western Union 
Company for the occasion. As each suggestion was finished it 
was suspended from a file on the side of the desk in plain view, 
and attracted instant attention. Mingled with the audience were 
many persons who were recognized as prospects for better light- 
ing, and this opportunity was taken to offer suggestions to them 
and the desire on the Bristol Company’s part to improve their 
lighting conditions. In this manner the personal touch was 
kiven in each suggestion, and created favorable comment. 


`~ 


Second Prize—L. J. Sewell 


The contest was operated under the direction of N. H. Boyn- 
ton, Advertising Manager of National Lamp Works.. F. M. 
Feiker, editor, “Electrical Worla;” A.. A. Gray, Electrical Re- 
view and Western Electrician,“ and Mr. Boynton, composed the 
board of judges. 


— 
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Copper After the War 
(Continued from page 28) 

A factor which may bear importantly upon the more imme- 
diate price of copper is the possibility of Germany making her 
submarine effective. If it is impossible to ship to the Allies or 
if shipments are seriously interrupted, the effect would be the 
same as a diminution of consumption. The Allies will have to 
pay for the copper which they have tought for future delivery, 
but if the rigors of submarine warfare compel that metal to 
accumulate on the Atlantic seaboard it is not likely that the 
Allies will see their way clear to contract for further large 
blocks until they have arranged for the transportation of what 
they have already bought. Of course such copper as is sunk in 
transit will be a direct gain, in a manner of speaking, to the 
producers since it will have to be bought over again. 

Summary 

Summing up, then, we find this country with an enormous 
production and notwithstanding, enjoying an unprecedented cop- 
per boom. The backbone of the boom rests on the war demand. 
The whole matter resolves itself to this: Will the peace or 
“replacement” demand take the place of the war demand? In 
the opinion of the writer it will not. It is an economic law that 
reaction equals action. What goes up must come down. There- 
fore there is the best of reason for believing that the end of 
the war will see an important readjustment of the copper situa- 
tion. Just when the reaction will come, how long it will last 
and how severe will be its effect there is no means of deter- 
mining with accuracy. But come it must. 

The user of metal, then, should exercise the greatest conser- 
vation in purchasing at the present fantastic quotations. It will 
be recalled that many manufacturers, stampeded by the apparent 
prospects of a copper famine in 1907, loaded up at or near top 
prices, Many a concern was compelled to write off the best part 
of a year’s profits in. the re-inventory at the end of the year. 
The conservative buyer would better take a chance of losing 
some business than of loading up with copper at prices which 
after the war, may not be approached again in this generation, 
or for vears to come, for that matter. 


The city council of Mmncapolis ae declined permission to 
an isolated electric power plant, owned by and serving a 
wholesale house, to construct conduits for the purpose of run- 
ning wires to serve another building. The council took the 
ground that the permit would be against public policy be- 
cause the granting of such permits would be inconsistent with 
the maintenance of lower rates in the business section by the 
central station company serving the city. 

+ + + 


Personal Mention 
Mr. Geo. A. Wardlaw, editor of the Electrical Record since 
1910, resigned that position on March 1 in order to engage in 
free lance literary work. 


Nathan Hayward has nd the position of Engineer of 
the Bell Telephone Company, of Pennsylvania to assume the 
Presidency of the American Dredging Company. 

* oe 

N. W. Storer, a general engineer of the Westinghouse Elec- 
tric & Manufacturing Company, has been elected president 
of the company’s Veteran Employees’ Association. 


H. B. Bixler, formerly e of light and power for 
the Northern Ohio Traction & Light Company, has resigned to 
take up consulting work in the electrification and operation of 
rubber-working plants, with offices in the Second National Bank 
Building, Akron, Ohio. 


+ + + ae , ; 
S. G. Hibben, formerly head of the illuminating engineering 
department of the Macbeth-Evans Glass Company, has become 
illuminating engineer for the Westinghouse Lamp Company. 
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M. W. Holman, formerly manager of the Princeton, Ky., 
Light and Power Company, has been made supcrintendent 
of the municipal water and light plant at Paris, Tex., vice 
M. W. Younkin, resigned. 


E. B. Merriam, formerly assistant engineer of the switch- 
board development of the General Electric Company, has be- 
come head of the new industrial service department of the 
company. This department has recently been organized to 
supervise the education and advancement of empioyment at 
the Schenectady plant. 


John J. Carty, chief engineer of the American Telephone 
& Telegraph Company, has Leen given a majors commis- 
sion in the Signal Officers’ Reserve Corps. It is understood 
that this has special significance in connection with the part 
which the Bell System will play in the event of war. 


J. W. Murdock, manager of the Ithaca, N. Y., Gas & Elec- 
tric Corporation, has been appointed general superintendent 
of all Associated Gas & Electric Company properties in the 
State of New York. 


L. B. Andrus has been appointed chicf engineer of Ameri- 
can Public Utilities Company, Grand Rapids, Michigan. 
A $ + 


Obituary 


James Terry, president of the Terry Steam Turbine Comp- 
any of Hartford, Conn., died on Feb. 3. Mr. Terry was born 
in 1872, the son of the late E. S. Terry. inventor of the tur— 
bine. Mr. Terry’s able and aggressive leadership have 
brought his company to its present successful state. 


John J. Burleigh, vice-president of the Public Service Cor- 
poration, of New Jersey, dicd on Feb. 18 at his home near 
Camden, N. J. Mr. Burleigh’s electrical work began at the 
age of 14, when he became a telegraph operator. He built 
the first telephone system in his part of the state, and or- 
ganized the Camden Light and Heating Company, now a 
subsidiary of the Public Service Corporation. 

oe „ © 


Coming Conventions 


Wisconsin Electrical Association. Annual meeting, Hotel 
Pfister, Milwaukee, Wis, March 15-16. President, W. E. 
Haseltine, Ripon, Wis. 

National Association of Electrical Inspectors. Biennial con- 
vention, New York, March 27-29 Chairman committee on ar- 
rangements, Alfred E. Braddell, Sprague Electric Co., New York 
City. 

Tri-State Water and Light Association of the Carolinas and 
Georgia. Annual convention, Macon, Ga., April 17-19. Secre- 
tary, W. F. Steiglitz, Columbia, S. C. 

Southwestern Electrical and Gas Association. 
vention, Dallas, Tex., April 26-28. 
405 Slaughter Building, Dallas, Tex. 

National Fire Protection Association. Annual meeting, Wash- 
ington, D. C., May 8-10. Secretary-treasurer, Franklin H 
Wentworth, 87 Milk Street, Boston, Mass. 

Arkansas Association of Public Utility Operators. Annual 
convention, Pine Bluff, May 16-18. Secretary-treasurer, R. B. 
Fowles, Pine Bluff Company, Pine Bluff, Ark. 

Electrical Supply Jobber’s Association. Semi-annual meet- 
ing, Homestead Hotel, Hot Springs, Va., May 22-24. Secretary, 
Franklin Overbagh, 411 South Clinton Street, Chicago, III. 

National Electric Light Association. Iowa Section’s annual 
convention, Des Moines, Iowa, May 24-25. Secretary, L. E. 
Caldwell, Iowa City, Iowa. 

National Electrical Light Association. Annual convention, 
Atlantic City, N. J., May 29-June 1. Secretary, T. C. Martin, 
20 West Thirty-ninth Street, New York City. 

American Institute of Electrical Engineers. Annual conven- 
tion. Hot Springs, Va., June 26-29. Secretary, F. L. Hutchin- 
son, 33 West Thirty-ninth Street, New York City. 


Annual con- 
Secretary, H. S. Cooper, 
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MASTER RESTRICTED CIRCUIT. 


Swich A closed: all lamps on, 
Such A open, lamps controled by dher switches 


STAIRWAY CIRCUIT 


By operating smiches in succession, lights are liphled and 
extinguished on successive Moors. Wilh qi lamps oon lenan 
may Sas From any [loot up oF down, and have light continuous 
ly on the floor he ss leaving and approaching. I! switches arend 
operated in sequence, floors nearest lhe supply -point con re- 
S/rict the ather floors, remedy is to throw switthes fo extinguish 


lamps. 


HOTEL- ROOM DOOR CONTROL 
Using <S> witch 


Room switch controls center lighis only. Jamb swilch controls 
bolt brackel and center lighis. Locking the door on the oulside 
cuts out dll lights. It wire N connected of Dasi roca sihis i. 
% posihon, lights will nol be cut i upon unlocking ſ gr un. 
MW room switch ts thrown un- If wire Ats comected df Cdl! 
lighis left turned an" will be colin upon unlocking the door. 
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MISCELLANEOUS CIRCUITS 
HOSPITAL SIGNAL SYSTEM. 
p Pendant amm 


) em mn |) 


a hu door. 


MISCELLANEOUS CIRCUITS 
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BURGLAR ALARM SYSTEMS 
Open Circuil Type 


—— Annuncalor drogs 
lipped by ci 


Conkscl$. clarc . 
enn win- 
. 


Rings anil con- 
li ct 13 opehed 
am Crap [oe Sel. 


Closed Circuit Type 
Contacls opened 


by opening meadows 
,. 
. 


Rings until coh- 
Tach AM rechs- 
ed and dro reser 


(Garin or Edison 
Primary Ceus 


Mole: À l0 -ohm relay culin at pin, marked X may be 
used lo close Me masler contac! to light the lamps. (See 
Sheets Band 14.) 
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MISCELLANEOUS CIRCUITS 
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LAMPS IN SERIES OR PARALEEL 


Lamps I 


Lamps ? 


Switch thrown fo V. lamps in Serves. 
Swilch throm l0 & lamps th Parallel 


EMERGENCY SERVICE FROM EITHER Iv. M 220v. MAINS 


HOYOS 


220 volls 


How louse lwo vollages lor ose se d lamps. The Service M 
be aired current w alternating current and at diterent miar 
This is used I3 2 hum wer SAVNE 
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A Review of the Latest Publications 


Electric Labor-Saving Devices to the number of more than 
a score, are shown in a booklet just issued by the Hamilton- 
Beach Manufacturing Company, of Racine, Wisconsin. Sew- 
ing-machine motors, vibrators, applicators, hair-dryers and 
drink-mixers are among the items illustrated. 

$ A 

Installations of Moloney Transformers is a booklet of pic- 
tures of much interest to transmission and distribution men. 
It is Catalog No. 160 of the Moloney Electric Company, St. 
Iouis. Many of the installations are out of doors, and 
show well-arranged h.t. wiring. 

+ + + 

Substations for Mines are thoroughly described and illus- 
trated in Leaflet 3697 just issued by the Westinghouse Elec- 
tric & Mfg. Co., in which a discussion is given of the use of 
motor generators and rotary convertors for mining work 
Installation views of mine substations are shown. 

d + d 

Self-Contained Vertical Shaft A. C. Generators, is a leafict 
recently issued by the Westinghouse Electric & Mfg. Co., 
describing by means of diagrams and photographs, the con- 
struction of this type of generator particular attention being 
given to the Kingsbury thrust bearing used therein. 

+ ` 2 

“The Spraco Paint Gun” is the title of a booklet describing 
this product of the Spray Engineering Company, of Boston. 
Savings in time and labor, together with superior results 
are secured by this method of applying all kinds of liquid 
coatings from fine varnishes to ‘heavy structural protective 
coatings. 

* + + 

Graphic Efficiency Instruments made by the Esterline 
Company, Indianapolis, are shown in much detail in a well- 
arranged 32-page booklet. Recording volt-meters, ammeters, 
watt-meters, and tachometers and their accessories are de- 
scribed, together with the various points of excellence claim- 
ed for the line in general. 

+ + + 

Automatic Starters for Squirrel Cage Induction Motors are 
described and illustrated in descriptive leaflet No. 1600 just 
issued by the Westinghouse Electric & Mfg. Company. 
These starters are user with single-phase and poly-phase 
squirrel cage induction motors of all commercial ratings 
where it is desired to start from a remote point and where 
automatic acceleration is necessary on account of unskilled 
operators. Construction details are given in full and il- 
lustrations of component parts are shown. 

e p „. 

Washing and Cooling Equipment for Air, made by the 
Spray Engineering Company, of Boston, are described in 
Bulletin No. 250, recently issued. Desirability of clean cool 
air for the ventilation of electrical machinery is explained, 


and reasons for the increase in load capacity and protection 


from burn-outs are given. An interesting curve is given 
showing the percentage decrease in load capacity with in- 
crease of incoming-air temperature. A number of excellent 
illustrations of “Spraco” washers in action and under con- 
struction are shown. 
+ * 4 

The Puzzle of Prosperity,” i. e., how to enlarge manu- 

facturing space to take care of rapid growth of business, is 


the title of a booklet issued by W. S. Barstow & Co., Inc., 
to tell of how its engineering organization has found the 
solution by building, enlarging, or rearranging plants for 
greater production. The book is illustrated by excellent half- 
tones. 

+ + + 

Electric Absorption Dynamometers for testing machinery 
of all kinds—in particular automobile engines, pumps, blow- 
ers, sewing machines and motor cycles—are described in 
Bulletin 508 of the Diehl Manufacturing Company, Eliza- 
beth, N. J. Where routine testing under load is done, con- 
siderable savings of power can be effected by “loading back” 
on the shop power supply. Accuracy of power measurements 
to well within one percent. can be secured, since the point 
of measurement is at the shaft, and errors of no intervening 
devices are included. 

de + + 

“Self-Aligning Ball Bearing Hangers and Pillow Blocks” 
is the descriptive title of a booklet issued by the S. K. F. Ball 
Bearing Company of Hartford, Conn. Many interesting views 
of installations are given and such subjects as power saving; 
the use of smaller motors; saving in lubrication and inspection 
and reduced fire hazard—having been fully discussed. The 
book also contains valuable tables and curves and engineering 
data upon mounting, lubrication, testing lubricants, felt seals, 
etc. Besides describing the bearing and hanger, announcement 
is made of the S. K. F. engineering service. 

of $ +} 

The Tractive Resistance on Curves of a 28-ton Electric Car 
has been made the subject of a study by the Railway De- 
partment of the Engineering Experiment Station of the Uni- 
versity of Illinois. The results which are set forth in Bulle- 
tin No. 92 of the Station establish, for this car, the relation 
between curve resistance and speed, and between curve re- 
sistance and rate of curvature; the ratio in both cases is di- 
rect. Tests were conducted upon each of seven curves on the 
lines of the Illinois Traction System, the curvature of which 
varied from 2 to 14% degrees. 
over tangent track adjacent to the curves. The tests were 
made by Professor E. C. Schmidt, and Mr. H. H. Dunn. 
Copies of the bulletin may be obtained gratis from W. F. 
M. Goss, Director of the Engineering Experiment Station, 
Urbana, IIlinois. 

ö $ * * 


Book Reviews 


APPLIED ELECTRICITY FOR PRACTI CAI. MEN, by A. J. Rowland. 
375 pages. New York City: McGraw-Hill Book Co. $2.00. 
From the author’s experience as a professor at Drexel In- 
stitute, Philadelphia, has has complied the essentials of applied 
electricity in a way which will reach the practical man. Very 
little theory is given, and design is not touched on, since the 
book is intended for the man who installs and operates ap- 
paratus Starting with fundamental principles of circuits, and 
magnetism, direct current machines are taken up, then power, 
and distribution systems. Alternating current systems and ma- 


‘chines come next, then storage batteries, electric lights, and 


wiring. A good feature of the book is the number of diagrams 
and illustrations, which are compact, and yet illustrate well the 
points involved. The author has not slighted any details nor 
left anything to -the imagination; both of which qualities are 


Test runs were also made 
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desirable yet too often neglected in elementary works. We are 
glad to recommend this work as a book of general reference to 
electrical principles. | 


HAN DDOOOK oF MaAcHINR Suor Evectriciry, by C. E. Clewell. 
461 pages. New York: McGraw-Hill Book Co.: $3.00. 

For the electrical superintendent, electrician, and maintenance 
man in an industrial plant, this handbook should be of almost 
daily use. It covers, in ten sections, abbreviations, etc.; circuits; 
costs; communication and distant control; current supply, gen- 
erators and transformers; electrochemical soldering and weld- 
ing applications; heating and magnetic apparatus; lamps and shop 
lighting; measuring instruments and measurements; motors and 
applications. The section on costs groups a lot of data which, 
while constantly changing, can be used for preliminary estimates 
or cost comparisons of various methods. Under “Communica- 
tion” is matter not readily available eleswhere, and of increasing 
importance in up-to-date plants. Horsepower requirements for 
individual drive of metal-working machines is quite complete. 
Typographically, the book is excellently done; information is 
easily found, and its small size (4 by 6.5 by 0.5) makes it easy 
to carry in the pocket. 


(GOVERNMENT TELEPHONES, by James Mavor. 
York: Moffat, Yard & Co.: $1.00. 

The experience of the province of Manitoba, Canada, in 
operating its own telephone system is one which should give 
pause to advocates of government ownership in this country. 
After seven years trial of the scheme, Professor Mavor, of the 
University of Toronto, made a personal investigation into its 
history. Without the power of compelling witnesses, Dr. Mavor 
was able to uncover a mass of evidence showing mis-manage- 
‘ment of the enterprise as a whole which fully agrees with the 
experience of government-operated utilities elsewhere. Com- 
petent men were in charge of operations, but they were so much 
interfered with by the provincial authorities by unwise rate-re- 
ductions, injudicious expansion into unprofitable territories, and 
excessive purchases of material that the system showed an an- 
nual lose almost from the start. 

The book is the result of a careful attempt to uncover the 
real facts of a most interesting experiment. On the whole it 
should prove a valuable contribution to general discussion of 


government ownership and operation. 
$ $ $ 


Books Received 

UNDERGROUND TRANSMISSION AND DISTRIBUTION, by E. B. Meyer. 
New York: McGraw-Hill Book Co., $3.00. 

ELECTRIC CENTRAL STATION DISTRIBUTION Systems, by H. B. 
Gear and P. F. Williams. 457 pages. New York: D. Van 
Nostrand Co. 93.50. 

TELEPHONE APPARATUS, by Geo. D. Shepardson. 325 pages. New 


York: D. Appleton & Co. $3.00. 
p p + 


Problems in Purchasing 
(Continued from page 32) 

positive assurance that they are all for exactly the same 
article, and they will be from concerns who have been select- 
ed for their reputation and service. Following up shipments 
will be much easier and the tickler system will be relieved of 
a large amount of work. Invoices and shipping notices will 
be received promptly and loss of cash discounts avoided. 

All of the benefits enumerated in the last paragraph di- 
rectly affect the efficiency and economic administration of the 
purchasing department and the establishment with which it 
is connected. There is, however, as already pointed out, a 
e wider significance in the results to be obtained from improv- 
ed buying methods. If testimonies were taken from manu- 
facturers and dealers regarding their negotiations With buy- 
ers the evidence would be almost unanimously to the effect 
that their expenses are largely increased by reason of the 
inadequate information received from purchasers regarding 


176 pages. New 
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materials for which prices are requested or for which orders 
are received. Telephone calls, correspondence and visits by 
salesmen are necessary to secure the correct data. Many 
firms are asked to quote for materials which they do not 
handle or for which they cannot compete on terms any- 
where nearly equal with other bidders, 

Such instances as there are looked upon by many concerns 
as part of the general business routine and an evil which has 
to be tolerated. There is, however, no reason why this con- 
dition cannot be greatly improved. The change must be 
brought about by the buyers themselves, who will themselves 
share in the resulting benefits, It really means bringing the 
buyer and the seller into closer economic relationship. Any 
business man reviewing the present conditions will agree that 
anything which can be accomplished in this direction will be 
welcomed and have important results. 

+ + d 
Lighting for the Retail Store 
(Continued from page 33) 


gas filled lamps are much more satisfactory as regards color 
value than the vacuum, or Type ‘BB” lamps, and in general 
will meet all commercial requirements. For special condi- 
tions where a light approximating daylight more closely than 
that of the gas filled lamp is required, there has been develop- 
ed a lamp whose bulb is of blue glass, and a selection of glass 
bowls in which a varying quantity of blue glass is used to 
correct the color of the light from the gas filled lamp to a 
value more nearly approximating daylight. 

In addition to the consideration of the optical practicabil- 
ity of the lighting system, the question of efficiency and de- 
preciation must be considered. 

An effort should be made to select units which will not 
only be highly efficient in current consumption, but which 
will also resist the rapid accumulation of dust and which, 
when dust has accumulated, may be quickly and easily clean- 
ed. 
The rate at which dust accumulates determines the rate of 
repreciation of the equipment, and also the interval between 
cleaning period. The drop in efficiency, due to this cause, 
is in some cases very noticeable, and cleaning intervals must 
therefore be much shorter than in others, in order to main- 
tain the equipment at a satisfactory point of efficiency. In 
view of the fact that cleaning of equipment is an item of 
considerable expense and inconvenience, this point is worthy 
of careful consideration. 

In considering efficiency of a system, it is necessary, 
fore, to consider not only current consumption, but als 


cost for maintenance at best efficiency. 
$ $ $ 


New York Metal Prices 
February 28, 1917 


there- 
o the 


Copper, prime Lake · . 835.00 C836. 00 
Electrolytic-⸗⸗ ;mwꝛw-᷑-w-ꝛp̃m l l..l.l..C 36.00 0 37.00 
seins y 33.000 34.00 
Wire, base. 42.50 O0 33.50 
London std. pob(bnui ii 139 0/0 

Lead (kh ee tee nat Ne ³ĩi——AA ⁵ĩðâ2qà eee 8.50 

NI! awd Sais Bordo See ĩͤ EE 45.00 

Zinc, sheet, f. o. b. smelter*®.... 6... ee ... 21.00 

Tin Strass 3 e 51.0% 

Aluminum, No. 1 Virgin, 9809 Rt eee 58.00 O 60.00 

Sei aes 10.675 to 10.925 

Old Metals 

Copper, strictly erucible sss ᷣPỹ U $28.50@$29.00 

Brass) /// ea A 17. 5000 18.00 

Brass. iSi ead aes N N 13.75% 14.00 

Fh tet eaten Geers cake eas 8.00 O 8.50 

C/ ĩo·/ĩy ĩðtĩ 88 9.50 0 9.75 

* Nominal. 
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And How to 
Use Them 


Alternating Current Grirdirg Motor 


The grinder motor shown has been recently placed on the 
market. It is designed for use on 2- and 3-phase, 6o cycle, 
alternating-current circuits and is constructed especially to 
meet the severe conditions to which such motors are sub- 
jected in grinding and polishing work. This grinder motor 
is obtainable in three sizes, having capacities of 5 h.p., 7% 
h.p. and 10 h.p. respectively. The 7% and 10 h.p. two-phase 
motors are supplied with auto starters. For the 5 h.p. 2 
and 3-phase motors an ordinary knife switch is employed, and 
a special starting switch for the 7½ 2- and 3-phase motors. 
Pedestal bases, grinding wheels, and tool rests are furnish- 
ed by the tool manufacturers. The motor is made by the 
Westinghouse Electric & Mfg. Co. 

To protect all parts against wear and injury from grit and 
metallic dust, the bearings are made dustproof, and the motor 
is wholly enclosed. Large radiating surface is provided, 
however. The endbrackets are solid and are cast integral 
with the feet, which are extra heavy and arranged so that 
they, can be bolted rigidly to the pedestal. 


— a 
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The rotor of the motor, which is of the squirrel cage iorm, 
cannot be damaged. There are no moving contacts. The ro- 
tor bars are firmly fastened in the iron core and are short 
circuited by end rings. No bolts or screws are used, and 
there is nothing about the rotor that can work loose even 
under the most severe service, or that will deteriorate under 
heat. The stator winding is thoroughly treated with an oil 
and moisture-resisting varnish. In motors larger than 5 h.p. 
the winding consists of coils wound on forms and completely 
insulated, then laid in the open stator slots and securely held 
in place by means of wedges. 

+ + + 


Electric Pans for 1917 
The Emerson Electric Mfg. Company 

Emerson swivel-trunnion (non-oscillating) fans for 1917 
are the same satisfactory models sold last year. The 8-inch 
fans are no longer listed for alternating or direct current 
fans, but the more satisfactory 9-inch fan offered last scason 
is shown in both oscillating and non-oscillating styles for al- 
ternating and direct currents. 

Emerson 12 and 16-inch non-oscillating fans offered for 
1917 are equipped with carrying handles on top of motors, 
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an added convenience which will be appreciated. Handles 
are not necessary on the g-inch size, as the heavy guard-ring 
serves the purpose on the very light-weight fans. 

Emerson oscillating fans for 1917 are all new models with 
certain minor improvements which have been made without 
changing the electrical design or decreasing the flexibility 
and durdbility of the oscillating device. This device, which 
has proved its usefulness in three past seasons, remains of 
the same design. The new 9-inch a.c. oscillator is shown. 

The 12-inch Emerson oscillator (4-blade a.c. style) is 
shown herewith, adjusted to the bracket position. From this 
view and the view of the 16-inch a.c. fan below, it will be 
noted that oscillator bases have been redesigned to present 
more pleasing lines, while providing the same. stability of 
support as in the past. Motor bodies and bases are of cast 
iron, finished in highly polished black enamel as heretofore. 

Emerson oscillators of 12 and 16-inch sizes, all types, have 
carrying handles for convenience in lifting the motor. The 
adjusting collar of the oscillating device, which permits 


12 in. A. C. Oscillator 


8 in. Universal Oscillator 
changing the position of the motor on the base to point the 
fan where the breeze is wanted, makes frequent lifting of the 
motor unnecessary. As heretofore, the oscillating device 
provides adjustments giving arcs of six different lengths, 
from 15 to 90 degrees, for the oscillating swing of the fan, 
and the safety-device automatically reduces or stops the 
oscillating movement as may be necessary if the fan or motor 
strikes an obstacle in the course of oscillation. 

The popular six-blade, slow- speed, ultraquiet residence type 
in the 12-inch size, shown, is again offered and has been 
equipped with new style base and handle for 1917. This year 
the line of oscillating fans for alternating current has been 
completed by the addition of a 16-inch 6-blade slow-speed 
oscillator, which is expected to be especially valuable for use 
in theatres, assembly rooms, banks, churches, and other 
places where it is necessary to use a quiet fan but where 
maximum obtainable breeze is highly desirable. 

Emerson direct current oscillators, in 9, 12 and 16-inch 
sizes, carry the same improvements as the alternating cur- 
rent fans above referred to. Bases have been redesigned, 
and 12 and 16-inch oscillating and non-oscillating direct cur- 
rent fans are equipped with carrying handles. The new 
Emerson 16-inch direct current oscillator is shown below. 

Emerson direct current oscillators have exactly the same 
mechanism as Emerson a.c. oscillators, including adjusting 
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collar, ratchet case providing 6-point adjustment for the arc 
of oscillation, and automatic safety-device. 

The popular six-blade, slow-speed, ultraquiet residence type 
in the 12-inch size, shown, is again offered and has been 
equipped with new style base and handle for 1917. This year 
the line of oscillating fans for alternating current has been 


— 


Emerson Slow-speed Oscillator 
completed by the addition of a 16-inch 6-blade slow-speed 
oscillator, which is expected to be especially valuable for use 
in theatres, assembly rooms, banks, churches, and other 
places where it is necessary to use a quiet fan but where 
maximum obtainable breeze is highly desirable. 
All Emerson desk and oscillating fans are, as heretofore, 
equipped with 10-foot parallel cord and attachment plug. 
No changes have been made in the complete line of ceiling 
fans offered last year. Blades will be regularly supplied in 
high-grade hand-rubbed mahogany finish. 
$ t * 
Lindstrom Smith Company 
Two fans are offered by this company for the coming season. 
The Chicago“ is an eight inch fan finished in black enamel 
with nickel fan and guard, and equipped with universal mo- 
tor. It does not have knuckle joint or switch. In the Breezer“ 
model, also an eight-inch fan, the finish is the same, but there 


“Chicago” 


“Breezer” 


is a speed regulator and the fan can be used either for desk or 


wall mountings. 
It has a universal motor, which runs at 6,000 r.p.m. at high 
+ p + 
The Peerless Electric Co. 
Owing to the popular demand for a moderate-priced fan which 
should give a greater volume of air than the 8-inch size, this 
company will this year market a ꝙ inch fan in several types. 
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One with a universal motor will have a cast frame, and will be 
made both fixed and oscillating. The drawn-steel frame models 
will have either direct current or induction-type a. c. motors, in 
fixed or oscillating types. There will also be the usual 12 and 
16 inch models for alternating and direct current oscillating 
and fixed fans. For extra-quiet operation, slow speed six-blade 


fans will be made with universal motors, in oscillating and 
fixed types. 


y in. Drawn-Steel 12 and 16 in. A. C. 


Fan Oscillator 
Details of these fans have been looked after with much on 
On all models the oscillating device is the same—having phos- Th 
phor-bronze gears and hardened steel worm, with releasing device T 


to allow the fan to be fixed in one position. The standard fin- 
ish is black, including the guard, with brass fan. The oscillating 
swivel is equipped with two sets of ball-bearings, preventing ee 
sticking when the fan is run in a tilted position. Each portable 
fan is equipped with plug and 10 ft. cord. Ceiling fans with 56 
in. sweep can be furnished for either alternating or direct cur- 
rent. Only the plain models will be carried in stock. 
+ + + 
Star Fan & Motor Co. 


For 1917 this company offers direct-current fans 1 
16 in. sizes, either fixed or oscillating. By means o 


n 12 and 55 
way 
f a ball- 


and-socket joint they may be mounted either as desk or bra 
et fans. All formes are of drawn steel, and the lines are mos 
pleasing to the eye. 
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“Ezy-Out” Screw 
Extractor 


Every machinist knows what a bro- 
ken cap or set-screw means—an hour 
or so of the meanest sort of work 
getting the broken section out of the 
hole. The old make-shift methods, in- 
volving drilling, chipping, or filing, of- 
ten were unsuccessful. The problem 
of getting out the stub has at last 
been solved by a practical mechanic, 
aided by the engineers of a manufac- 
turer of drills, who perfected the de- 
tails. 


lustration, this device is very much 
like the old fashioned cork screw. In 
action, a hole is drilled into the broken 
screw and then the proper size of 
“Ezy-Out” is screwed into the hole. 
Its left-hand threads grip into the 
sides of the hole as it is turned so as 
to bring the broken stub to the sur- 
face. The more the stub resists, the 
harder “Ezy-Out” bites, until the stub 
lets go. No damage can be done to 
the threads in the original screw-hole. 
+ +$ + 


Bowl Reflector fot 75-Watt Lamps 
The lighting unit which is shown in the accompanying illus- 
tration, completes a line of one-piece silvered glass reflectors 


This bowl-shaped reflector has been 
designed for a 75 watt Mazda “C” 
lamp. It is designed in such a way, 
| however, that it can be used with the 

| 60 watt and 75 watt Mazda “B” lamps 
Se aw as well and for general illumination 
| or for localized light from drop cords. 

Other reflectors have been previously developed for lamps 
up to and including the 1,000 watt. The entire line is of a 
deep bowl type that practically hides the lamp from view, 
and gives a broad spread of illumination. In reflection eff- 
ciency it is claimed that these reflectors are the most power- 
ful made, as proven by actual enginecring tests. 


+ p + 

Medium Base 
Reflector 
Sockets 


The development of gas filled lamps up to 300 watts and 
over, has brought about the development of a socket in med- 
ium base, designed to meet the special condition created by 
such lamps. This socket is built along the same lines as the 
regular mogul porcelain socket, except that it is for medium 
base lamps. It is built up of heavy porcelain and is of heavy 
construction throughout. Screw shells and binding posts are 
reinforced. An asbestos gasket is used between the porce- 
lains and a rubber gasket below the cap. 

All connections are made from the front of the socket, and 
the sealing compound is a special preparation Arrowax“ 
which hardens with the application of heat. 

The socket is made with 34 in and '% in. metal caps, and 
vs in. and 1⁄4 in. iron yokes. It is designed to take a standard 
shade-holder, and is particularly adapted for reflectors and 
hxtures using medium base Type C lamps. 
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As shown in the accompanying il 


for industrial and commercial lighting. 
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“Sun-Ray” Heating Pad 


Advantages of an electric heating pad over the old-fashion- 
ed hot-water bottle are so well known to electrical men as to 
need no repetition. An electric pad which has recently been 
placed upon the market in a more aggressive way is that 
illustrated herewith and known as the “Sun-Ray.” 

This pad is 11 in. by 15 in. and 
is to operate on 100 to 125 volts. 
It contains a heating element of 
approved design, enclosed in as- 
bestos and a stout cloth cover. 
Over this is placed a sanitary 
washable slip cover. Two ther- 
mostats are placed inside, which 
open the circuit in case of over- 
heating. The pad may be had 
with either a single-heat or a 
three-heat switch inserted in the 
attachment cord. For the single 
heat, the retail price is $5.50 and 
for the 3 heat, $6.00. A rubber 
cover may be had for go cents. 
oe ¢ ¢ 


Enclosed Safsty Switch 


The newest member of the “Square D” family of enclosed 
safety switches is a steel enclosed double throw motor start- 
ing switch for starting three phase motors. The switch itself 
is of the double throw knife blade type with the running side 
arranged for fuses. The line is brought into the top of the 
switch and is carried to the switch jaws at bottom of switch 
through back connectors. When the switch is thrown into 
starting position the line is connected directly to the motor 
windings; when thrown into running position the motor and 


equipment are protected by properly rated fuses through 
which the current passes. A simple device prevents throw- 


ing the switch from “off” to “run” position without first going 
into “start” position. This device also forces the operator 
to make a quick throw-over from start to run so that the 
motor keeps up its speed when the throw-over is made. Like 


all “Square D” enclosed switches, this one is equipped with 
a lock-off device which prevents careless closing of the 
switch while someone is working on the line or apparatus 
controlled by it. 

Detachable and interchangeable end plates for cither con- 
duit or open wiring are provided for use in ends of the boxes. 
This “Square D” feature makes wiring easy for the men on 
the job. Star-delta starting connections can be furnished on 
this starter. When so used a separate main line switch must 
be installed ahead of the starter in accordance with the Na- 
tional Electrical Code. The new starter is made for both 250 


and 500 volts. 


The Names of Manufacturers Not Given in This Section Will Be Gladly Supplied on Request 
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Display Rack 

One of the ‘problems of the electrical shop is the display of 
small articles, such as switches, sockets, lamps and tools. 
Wall space is too valuable for storage space to display any- 
thing like a complete line of cach class, so that it is generally 
necessary to bring out pieces from the shelf stock. Hence 
the popularity of the swinging-leaf rack, of which a floor- 
stand model is shown in the illustration. 

For this device, the manufacturers claim that it occupies 
but little space in the store, that it allows the customer to in- 
spect each piece closely, while discouraging handling, and 
that it reduces “shelf-wear” to a minimum. Each leaf has 
an area of 26 in. by 45 in. on each side, and is made of wood 
surrounded and supported by a steel frame and covered with 


burlap. A standard such as shown has a capacity of 14 
leaves, and when filled occupies a floor space of 4.5 ft. by 26 
in., and has a displaying surface of 224 sq. ft. Several sorts 
of clips and hooks are provided for affixing articles; screws 
may also be used. 

A rack such as shown sells for $36.00; additional wings, 
$4.80. Racks are also built for wall mounting; the capacity 
here is determined by the space available. The minimum 
spacing in all cases is r leaf per inch, but this should be in- 


creased when bulky articles are displayed. 
e+ „ & 


Westinghouse Sew- Motor“ 

The new sewing machine was one of the first houschold ap- 
pliances to be equipped with an electric motor. The first 
motors employed were just the ordinary type, but later de- 
signs have resulted in the development of a motor, having 
necessary speed control, for use solely on sewing machines, 
and the efficiency and opcrating features of such motors have 
been greatly improved. 

The latest and most desirable features are to be found in 
the “Sew-Motor” shown in the accompanying illustrations, 
which has just been placed on the market by the Westing- 
house Electric & Mfg. Company. 

The Sew-Motor can be readily attached to any make of 
stationary or drop-head sewing machine, new or old, with the 
exception of a few obsolete models. When not in use, the 
motor if mounted on a stationary head machine, can be push- 
ed back out of the way and the cover put on, or dropped with 
the head if used on modern types of dry-head machines. 
When desired, however, the motor can be removed readily 
by loosening one thumb screw, as it is light and portable. 


An operator using the Sew-Motor can sit in a natural and 
comfortable position, facing the needle, with her foot on th 
treadle, thus eliminating any strain or cramped position. Th: 
speed regulator is slipped on the treadle and held by a 
spring, making the mounting exceedingly simple. The operat- 
ing chain is attached to the metal directly above the con 
troller and pulled taut. l 


The operator can then sit facing the needle instead of in a 
sidewise position which would be necessary were the regu- 
lator separate from the machine and placed in front or to one 
side. Aside from those previously mentioned therc are many 
other advantages in having it so mounted. It is out of the 
way and is in no danger of being broken. When the opera- 
tor has finished her work she folds up the machine, and does 
not have to bother with any auxiliaries. The regulator is 
permanently attached to the machine and is out of the way 
when the machine is folded up. Furthermore, there are no 
wires on the machine offering a possibility of tripping the 
motor. 


The regulator is light and substantial. The case is made ol 
pressed steel and the principle of operation is entirely new 
There are two coils in series with the motor. When 
there is no pressure on the treadle the circuit is open. 
With a slight pressure on the treadle, a contact is made. 
both coils being in series, and as a greater pressure: 15 
applied the resistance is cut out turn by turn. By varyie 
the pressure, one stitch, or several hundred stitches a minute 
can be taken. There are approximately 100 steps in the con, 
troller, giving a corresponding number of speeds. 

The Sew-Metor is driven by a belt. While the motor fastens 
firmly to the machine, it is extremely simple to attach. Ther 
are no rubber fect to hold it in place which in time DECON 
hard and slip, and no cork pulleys to become smooth an 
crack. No tools of any kind are needed. To attach th 
Sew-Motor the belt is removed and the small bolt shown * 
Fig. 1 put through the rear belt hole. Nut “A” shown in Fig. 
2 is then tightened, and the nickel-plated base placed over th: 
belt hole. Thumb nut “B” is then tightened, and the motor 
is in place, being held firmly by one thumb nut. The sma” 
felt furnished is next placed in position as shown. When it h 


desired to wind the bobbin, the belt is slipped off the hand- 
wheel and on to the bobbin wheel. A helical spring tends [© 
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force the motor away from the head of the machine and so 
always keeps the belt tightened. 

When folding up the machine it is only necessary to loosen 
the belt, disconnect the plug, and swing the motor around 
under the head. Two hooks are furnished for screwing into 
the back of the machine so that the cord from the lamp sock- 
et can be wound upon them. 
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Fig. 2 
The motor itself is out of the way when operating. This 
leaves both sides of the machine table clear so that the opera- 
tor can use this space for sewing material 
The Sew-Motor is lubricated with a grease cup which elim- 
inates the danger of oil running out on the work. Even when 
dropped with the head of the machine there is no danger ol 
oil spilling. Being driven with a belt, a great deal of the 
noise occasioned by friction is eliminated, and the design of 
the motor is such as to give extremely quiet operation. Belt 
drive also causes less wear of the bearings of the machine. 
Since it is permanently attached to the machine, the sew- 
motor does not depend on its weight alone to hold it in 
place. There is no danger, therefore, of it slipping out of 
place—a constant source of worry to the operator. The out- 
fit consists of a small universal motor mounted on a nickel- 
plated base, a speed regulator with operating chain and ten 
feet of cord and plug, and a round Icather belt. The weight 
including the speed regulator is only 7 pounds. The cost of 
operating the Sew-Motor is so small as to be almost negh- 
gible: at 10 cents per kilowatt hour, it costs less than one cent 


an hour. 
* 4＋ $ 


The “Lectrofiater” 

That tire-pumping by hand is one of the most tedious of 
jobs requires no proof; it has been the cause of innumerable 
wilted collars and exhausted vocabularies. As usual, elec- 
tricity has come to the rescue with a number of tire-pumping 
devices, of which one of the most interesting is the “Lectro- 
flater,” manufactured by a Baltimore concern. 

This machine comes in two sizes, both of which can be fur- 
nished for wall mounting, as shown in the illustration. They 
are equipped with 110 volt or 220 volt universal motors, driv- 
ing a pump. This is lubricated by grease, hence there is no 
diffculty with maintaining oil in the pump, nor with the 
carrying of oily vapor into the tires. From the pump the air 
may therefore pass through a simple cooling device direct 
to the tires. A pressure of 125 Ibs. is guaranteed. Each 
outfit is provided with a pressure gauge, hose, air chuck for 
connecting with the tire valve, snap switch, cord and plug. 
The No. I size has a capacity of 1 cu. ft. of free air per min., 
and the No. 2 of 2.5 cu. ft. per min. 
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Where a user desires to carry the Lectroflater to the tire 
to be pumped, a longer cord and short hose are provided, and 
the snap switch is mounted on the motor housing. For pub- 


lic garages, tires sales rooms, repair shops, filling stations. 
ctc., a handsome and substantial carriage is made, which has 
an iron pipe framework, rubber-tired wheels and a large tray 
for tools, etc, 

The retail prices are $45.00 and $65.00 for the Lectroflator 
and $15.00 additional for the carriage. 

L ＋ * 
Ontdoor and Bus Disconnecting Switches 

Continuity of operation is of the highest commercial impor- 
tance and a high tension distribution system should be so de- 
signed and installed that trouble in branch circuits can quickly 
he localized. Every branch circuit or feeder should be equipped 
with disconnecting switches, so that in case of trouble, these 
switches can be opened and a disturbance localized. 

By the use of such switches, a defective section can be isolated 
and the remainder of the system operated. Disconnects also en- 
able quick and safe testing of the lines and location of troubles, 
ete. 


The switch illustrated is primarily intended for sectionalizine 
purposes, controlling outdoor sub-stations, transformer banks. 
etc. While rated at 13,200 volts, the switches employ 27.000 
volt insulators with flash-over test of 100,000 volts. This design 
ensures that flash-over will occur before puncture—an im- 
portant requirement in avoiding service interruptions. 
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These switches are also made in all standard potentials up to 
66,000 volts and in various ampere capacities. 

The manufacturers, 
the Delta-Star Electric 
Company, of Chicago, 
have also introduced a 
switch which is in line 
with the needs of 
growing central sta- 
tions. As their capaci- 
ties increase, additional 
precautions must be 
taken to guard against 
accidents which will 
cause complete shut- 
downs. A practice 
rapidly growing in fav- 
or is to place discon- 
necting switches in ser- 
ies with the bus bar 
side of high tension oil 
circuit breakers or 
switches so that when 
it becomes necessary to 
adjust or inspect the 
breaker mechanisms 
this can be accomplished without danger to the operator. An- 
other useful feature s that, should the oil breaker prove de- 
fective or develop short circuits within itself, the trouble can, 
be localized by opening the disconnecting switches. 

The switch illustrated is designed to clamp or mount directly 
on the bus—thus securing a high space factor. The adjust- 
able contact and holding clamp enables the switch to be so 
located that a short run is secured to the oil switch terminal. 


+ © + 
Air Compressor and Pump 
The water supply for automatic sprinkler systems for fire 
protection is usually furnished to the sprinklers at a certain 
pressure. While part of the pressure may be obtained by elevat- 
ing the tank, it is not always possible to elevate the tank suffici- 
ently to provide the pressure required. By means of the outfit 
shown in Fig. 1, the water for the sprinklers is pumped to the 
tank, and the necessary pressure maintained partly by elevation of 


the tank, but mainly by means of an air compressor comprising 
part of the outfit. The outfit, consists of a pump and a compressor 
both of which are operated by the same motor. A 5 h. p. di- 
rect current or alternating current motor is used, connected to the 
outfit by gears. The motor is so arranged that it can be shifted 
by means of a hand wheel (shown at the extreme right of the 
picture) so that the motor-pinion will engage either with the 
gear to drive the pump end, or with the gear to drive the com- 
pressor. The motor is of Westinghouse manufacture. 
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The same company is also in the market with a small motor- 
driven air compressor (not shown) for use in garages and 
service stations to furnish free air service to automobile owners. 
The compressor, which is air cooled and has a capacity of 24% 
cu. ft. of air per minute, is belt driven by a 14 h. p. motor. The 
motor is controlled by a pressure switch which is usually ar- 
ranged to start the motor when the pressure in the tank falls to 
125 lbs. and stop it when the pressure reaches 145 lbs. A stor- 
age tank is furnished with the compressor. This tank is made 
of seamless steel tubing tested for 2,500 Ib. per sq. inch, to com- 
ply with the requirements of the California State Accident Com- 
mission which requires a very high factor of safety for all 
storage reservoirs for air under pressure. 

+ + + 


Battery Charging Rectifier 


One of the outcomes of the General Electric Company's re- 
search into the properties of gas-valve rectifiers is the small bat- 
tery charging device known as “Tungar.” 

The “Tungar” operates on the principle of the gas-valve 
rectifier, in which current can flow only from a cold electrode 
to a hot one. A glass bulb is filled with an inert gas and 
contains a graphite anode and a kathode consisting of a spiral 
of tungsten wire. This is connected across a few turns of 
the supplying transformer and burns at a low heat. When 
the polarity of the a. c. wave is right, current will flow 
from the cold anode to the hot cathode and through the 
battery. It is absolutely impossible for current to flow in 
the reverse direction, hence the battery cannot discharge 
back if the power supply fails. The bulbs are inexpensive, 
and good for about 800 hours of service. 

For charging, the rectifier need only be connected to a 
convenient lamp socket and the pair of leads attached to the 
proper posts on the battery. In the public garage type the 
desired voltage must be set too. 


4 2 
For Commercial Use 


For Private Garages 


The smallest “Tungar” is of two amperes maximum ca- 


- pacity. From a 115 volt, 60 cycle A.C. circuit it will charge 


three lead battery cells at two amperes; six cells at about one 
ampere and eight cells at three-quarters of an ampere. Be- 
tween these figures the charging rate is proportionate. The 
maximum limitation is 125 volts at which it charges with a 
slight increase in current output. At the minimum of 105 
volts, the current output is slightly lower. At 10 cents the 
kilowatt hour for current, the cost is about 1 cents, the 
hour, including tube renewal costs. The weight is about 
eight pounds. 

Medium size “Tungar” rectifiers have capacity of six am- 
peres 7½ to 15 volts and are designed primarily for charging 
three or six cell automobile starting and lighting batteries 
in home garages. This type is designed for 115 volts, 60 
cycle current but may be used on 105 to 125 volt circuits. 
The weight is about 15 pounds. 
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The largets type of Tungar“ is designed for use in public 
garages and service stations and has a capacity of six am- 
peres, 7 ½ to 75 volts. It will charge from one to ten three. 
cell storage batteries from a 115 volt, 60 cycle, A. C. circuit. 
A compensator with 15 taps is part of the service and a dial 
switch for instantly adjusting voltage accordimg to the num- 
ber of batteries to be charged. Amperage can be regulated 
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between limits of one and six amperes. A single three-cell 
battery may be charged by itself or any number up to—and 
including 30 cells. The controlling devices including am- 
meter, switch and regulating handle are located on the front 
of the case. If the A. C. should be interrupted, the batterics 
cannot discharge but will start again when the current comes 
in again. 
+ + + 


“Mizpah” Fire Detector 


A reliable detector of fire which can be sold at a moderate 
price and easily installed and maintained has long been 
needed for use in places where the expense of a more elaborate 
detector has been felt to be too great. A New York concern 
has recently placed on the market a device which seems to meet 
all tke above specifications. 


consists 
of a bronze shell containing 1.5 cu. in. of air. Changes of pres- 
sure produced by slow heating or cooling are equalized by vents 
to the atmosphere which however are too small to allow the air 
to pass rapidly. Consequently when the heating is at the rate 
of 4 deg. or more per min., the expanding air forces a dia- 
phgram to bend outward, which closes a contact and sounds the 
alarm. For mechanical protection the air-chamber is surround- 
ed by a screen of perforated metal. 

Installation is as easy as for a push-button, and any number 
may be connected in circuit, though two or three should 
be grouped to an annunciator drop. The price is $5.00 each, 
with discounts of quantities. A sample outfit as illustrated will 
be sent to dealers for $3.75. This is very well suited to garages 
and retails at $6.50. 


As will be seen from the illustration, the Mizpah“ 
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Deep Well Pump ard Watı r Supply 
System 


For supplying water to residences, small apartments, etc., 
under pressure, a Western concern is marketing the deep 
well pump or working head, and a complete water supply 
system including double acting force pump. The pumps are 
operated by ; and 1-3 h.p. direct current or alternating cur- 
rent motors, designed for continuous service. 
tors are used. 

The deep well pump is for direct pressure systems. It is 
intended for use in wells where the water is from 25 to 100 
feet from the surface. The pump has a capacity of from 
120 to 180 gallons an hour depending upon the size of cyl- 


Westinghouse mo- 


inder used. The standard is of cast iron bolted to base, 


which contains suction and discharge pipe connections. The 
crosshead operates on two steel guide rods. The piston and 
packing gland are of brass, the latter having holt adjustment. 
An air chamber of ample capacity is provided on the dis- 
charge line. An air compressor is regularly. furnished and 
is driven from the crosshead, insuring a positive air supply 
to tank at all times. A pressure tank of not less than 52 gal- 
lons capacity is recommended, though large tanks are pre- 
ferable. This pump is sold separately or as part of a system 
consisting of pump or working head, motor, air compressor, 
electric switch, cylinder, and pressure tank. The electric 
switch is designed to start the motor when pressure falls to. 
20 pounds and stop it when pressure reaches 40 pounds, 
; Eh = 
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The double acting force pump is furnished as part of a 
complete water supply system for furnishing water from shal- 
low wells and cisterns not over 25 feet deep. Motor, switch, 
and pressure tank are included. The pump has a capacity of 
180 gallons an hour and the entire outfit is mounted on a cast 
iron bed plate, making an exceedingly compact and well ar- 
ranged unit. Both outfits may be operated by current from 


an ordinary electric light socket. 
ö e + ¢ 


Motor-Driven Scrubber 


For scrubbing floors of some size, such as large rooms, 
corridors, or public halls, a scrubbing machine has recently 
been put forward which should be of great value in keeping 
such places always spick and span. One of its best features 
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is that it works always with clean water, thus ensuring a 
sanitary floor. When it is remembered how dirty the usual 
bucket of scrub-water gets, and that a part of this is in- 
evitably left on the floor, the desirability of the clean-water 
feature is evident. 

Of attractive appearance, the “Stewart” scrubber has an 
aluminum frame and working parts, which are not affected 
by water or soap solutions. It contains an 8-gallon tank for 
clean water, which is fed to the brush through two pipes 
cach with a controlling valve operated from the handle. 
Bristle brushes are used, which can readily be detached 
from the supporting drum for replacement. A lever adjusts 
the pressure on the floor so that the minimum necessary to 
remove the dirt may be used. After the water passes unde 
the brush it is thrown into a pan which must be cempticd 
from time to time. f 


Power for operation is furnished by a 14 hp. motor enclosed 
in the housing and connected to the brush by a silent chain. 
Current is supplied through a cable wound on a 70-foot ca- 
pacity reel automatically, so that the cable is never in con- 
tact with the wet floor. In operation the machine is pushed 
at about one mile per hr., when it will clean 5,000 sq. ft. of 
floor per hour—about five times as much space as a hand- 
worker will cover. The over-all dimensions are 20 in. wide 
by 28 in. long and weight is 100 lbs. 

3 * * 


Dynamic Balancing Mackine 

A perfect dynamic (running) balance is something very hard 
to obtain. On the other hand, it is often to be desired, par- 
ticularly in high speed machines. The importance of running 
balance in high speed machinery is well understood. Rotating 
machinery cannot run properly unless it is perfectly balanced. 
Even a small amount of unbalancing will vive rise to a host of 
troubles, such as noise, vibration, excessive power consumption, 
and undue wear of the bearings. These effects are especially 
serious in high speed machinery, as for instance, automobile 
crankshafts, motor armatures, ard turbine runners. 

As a means for determining the amount of unbalance obtain- 
ing and correcting it the machine shawn has been developed; 
the picture shows it ready for balancing a motor armature. 
The balancing of rotating elements of electrical machinery and 
of automobile cam shafts have, so far, been two of the most 
successful applications for which this machine has been used. 
The principle upon which the machine operates may be describ- 
ed as follows: 

An unbalanced condition of a body rotating at a relatively 
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high speed may le due to lack of static Lalance or lack of 
dynamic balance. An indication of static unbalance may be ob- 
tained with a static balancing machine. Correcting for such un- 
balance involves drilling one hole or adding one weight to bring 
the center of the mass of the body on the axis of rotation. Ina 
statically balanced kody, however, two masses on op- 
posite sides of the axis of rotation, located axially 
at a distance from each other, form on rotation, 
a couple which develops vibration, as is noted in defective com- 
mutators in electrical machinery, etc. The dynamic balancing 
machine furnishes a means for determining easily and correct- 
lv the magnitude and plane of the couple, by the establishment 
ef another couple, which, while maintaining the static balance, 
courteracts the couple which produces dynamic unbalance. The 


magnitude and plane of this couple indicates the correction to 


Le applied to the body under test to produce a perfect dynamic 
lalacce, 
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A rigid horizontal beam, such as a lathe bed is hinged at one 
end of the machine and supported by a spring at the other. 
The body to be tested, already in perfect static balance, is rota- 
tively supported on the beam to vibrate in a vertical plane. The 
object of the spring is to amplify the vibrations. A so-called 
squirrel cage is located on the underside of the beam and, in op- 
eration, is rotated in unison with the body being tested. This 
squirrel cage consists of two circular discs carrying an even 
number of rods arranged slidably in the two discs and parallel 
to the axis of rotation of the cages. When the ends of the rods 
are in one plane, the cage is in both static and dynamic bal- 
ance, but if two opposite rods are displaced the dynamic bal- 
ance is destroyed and the couple produced will istelf cause vi— 
bration of the beam. One pair of rods in the squirrel cage would 
suffice if the relative position of the rods could be altered 
through the transmission device, but for convenience, three or 
four pairs are employed, and even then it is sometimes neces- 
sary to change the angular position of the cage so that the bal- 
ancing can be done by one pair of rods and not two. 

In making the test of a body the cage is adjusted so that the 
vibrations produced in the beam by the body are damped out 
by those set up by the squirrel cage. An arrangement whereby 
the rods of the cage may be adjusted axially while the cage is 
in rotation is provided and by utilizing this arrangement the 
rods are shifted until the desired effect is produced. 


E33 ob $ 
New Types of Oil Circuit Breakers 


This device is in use by the Westinghouse Electric & Mfg. 
Company, for testing the running balance of high-speed rotating 
elements. 

Types E-6 and E-7 oil circuit-breakers are part of a com- 
plete line recently developed by the Westinghouse Company, as 
a modification of the types E-2 and E-4 breakers which have 
proven popular in service, due to their flexibilty of installation. 
The types E-2 and E-4 breakers were the first breakers ot 
medium rupturing capacity to be furnished for wall or pipe 
mounting without the need of a cell structure. 

The types E-6 and E-7 breakers range in capacities from 300 
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to 1,200 amperes at 23, 00 volts, and trom 1, C00 to 2,000 amperes 
at 16,500 volts. The type E-6 is for cell mounting, and the type 
E-7 for wall or pipe mounting. Operation may be manual, by 
hell cranks, or electric by solenoids, control in both cases being 
from the switchboard. All steel construction is used, thus pro- 
viding breakers exceptionally compact for their rupturing ca- 
pacity, which ranges from 35,000 to 40,000 kva. at maximum 
rated voltage with proportionately higher capacities for lower 
voltages. 

These breakers are of the unit 
pole type, made up by combining 
single poles mechanically connect- 
ed for control by single hand lev- 
er or electric solenoid, which per- 
mits spacing according to local 
conditions. For cell mounting, 
one of the new and especially 
valuable features is a conveni— 
ent arrangement by which the 
steel base of each pole unit is 
held in channel irons built into 
the cell walls. These units, are, 
therefore, easily slid in and out 
of these channels, and when in n 
service, are tightly clamped in place by set screws. Another 
new feature in the standard arrangement of electric operating 
solenoids for cell mounting breakers, is the mounting of the sin- 
vle pole solenoid complete with its mechanism on a plate and 
channel frame fastened to the top of the cell structure. In the 
pipe or wall mounting form of breaker, the pole units are mount- 
Manually operated breakers are 
full automatic in operation, and the electrically operated break- 
ers can be made full automatic by special arrangement. 

To break the arc as quickly as possible after the breaker 
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Starts to open, the types E-o and E-7 breakers are provided with 
accelerating springs. An adjustable air cylinder dash pot is 
furnished to take up the shock of the moving parts at the full 
open position. The contacts open by gravity, assisted by the 
accelerating spring referred to above. The moving contacts are 
of the laminated brush type amply protected from arcing by 
butt type arcing contacts of increased size. One of the features 
of special importance introduced into all of the breakers is the 
ability of the breaker to clear the system of a short-circuit up to 
its rated capacity three times without attention to contacts, 
which will still be in a condition so that the breaker may he 
closed and operated after the third short circuit. 

The tanks are elliptical in form, of double lap welded sheet 
steel, conveniently arranged for mounting and dismounting. 

A recent test of type E-6 circuit-breakers installed in a plant 
of large capacity, while not up to the guaranteed limit of rup- 
turing capacity, was important in demonstrating the ability of 
the breakers to withstand successively severe operation without 
damace to the contacts. Sixteen tests were made through the 
same breaker without the breaker being opened for change of 
arcing tips or examination of the state of the contacts. At the 
end of the tests the breaker was opened for inspection, and there 
was no evidence on the arcing tips of excessive burning such as 
might be expected. 

The test was conducted by short circuiting a 25,000 kva. 23,- 
ooo volt turbo-generator, five of them being made without ex- 
ternal reactance in the test circuit. Five were madı with 5 per 
cent. 500 ampere reactance coils between the breaker and the 
short circuit. The remaining tests were made by short circuit- 
ing the circuit at a sub-station seven or eight miles distant, this 
circuit including about three miles of cable. In these latter 
tests the power stored in the combination of underground cable 
and overhead line probably represented a considerable increase 
in the kva. broken at the breaker contacts. 
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Electrical Testing Laboratories 


Electrical Department 
Tests and inve tigations of electrical instruments, apparatus and 
materials. Inspection of electrical material and apparatus at fac- 
tories, Tests investigations made anywhere. 


Photometrical Department 
Photometrical terte of all forms of commercial illuminants. lllu- 


mination tests made anywhere, indoors or out 


General Testing Department 
Mechanical tests. Chemical tests. Coal and ash analyzed. 
Paper tested. Tensile, compr. ssion and torsion tests of structural 
and engineering materials. 


80th Street and East End Avenue 
New York, N. Y. 


THE CLEARING HOUSE 


FOR SALE 


Gas Engines For Sale 
Ss” MARY ’S, 25 hp.; New Brighton, 
10 hp.; good condition; Hobart 
generator, 10 kw. Reeves 50 hp. Gas 
Engine, 3 cylinder, with Gasoline attach- 
ments complete, excellent working con- 
dition. H. W. Conklin, Piqua, Ohio. 


Poles For Sale ° 


UNIPER Southern white cedar poles 
for electric light and telephone lines. 
Can make prompt shipment. For prices 
write or wire Austin McCormick, 
Sanford, N. C. 


ectricitu 
at your fingers ends 
HAWKINS GUIDES 


3500 Pages $i A VOLUME 
47CO Pictures $i A MONTH 


Gives you a complete, practical working course In 
Electrical Engineering. Easy to study and apply. 

Every Important electrical subject covered so you 
can understand it 

Books are pocket size; leather covers. Order a 
set today to look over. 

LEARN ALL ABOUT 
Magnetism — Induction — Experiments — Dynamos 
— blectrie Machinery — M otors—Armatures—Ar- 
mature Windings—Installlu of Dynamos—Electrl- 
cal Instrument Testing—l'ractieal Management of 
Dynamos and Motors—Dtstribution Systems—Wir- 
ing— Wiring Diagrams—Si¢en Flashers—storage Bat- 
terles— Principles of Alternating Currents and 
Alternators—Alternating Current Motors—Trans- ; 
formers—Converters—Reetifiers—Aliernating Cur- 
rent S&ystems—Circuit Erenkers—Rleasurlng Instru- 
ments — Swltchboards - WIr In: — Power Statlons— 
Installlug — Telephone — Telegraph — Wireless — 
Bells — Lighting — Railways. Also many Modern 
Practical Applications of Electricity and Ready 
Reference index of the ten numbers. 


Shipped FREE 


$ F pes 
Not a cent to pzy until you see the books. No 
obligation to buy unless you are satistted. 
Send Coupon now—today—and get this great help 
library and see ii it is not worin $120 to you—you 
pey 21.00 a mortau for ten months or return it. 


THEO. AUDEL & CO., 72 Fifth Avenue, New York 


Please submis ? me for examinaion Hawkins Clectrical 
Cres (rice 61 each.) 5 fv at once, prepaid, the 10 number. 
If est.sfactory, I agree to scad you $1 within seven days and to 
furtser mail you each mon ung poll 


4 
E Aatur gg 


Pine k 8 
Nesidenc ii n —*2 3 


RelerenaUů „„ 4 


E. Age. 


RATES 


„Position Wanted“ advertisements 25 
cents for 25 words or less; additional 
words one cent each. Help Wanted,“ 
For Sale,“ etc., advertisements 50 cents 
for 25 words or less; additional words, 
two cents each. Special rates for dis- 
play advertisements. 
Replies may be sent care of 


ELECTRICAL AGE 
Woolworth Building, New York 


FOR SALE (Cont'd) 


FOR SALE—We make an attractive 

price on the following: 110 volt 
D. C. motors and generators for imme- 
diate delivery ; 2-30 K.W. Northern gen- 
erators, 975 R. P. M. with = switchboard 
and instruments; I-15 K.W. Triumph 
generator, 1300 R. P. M.,; 2-20 K. W. Bi- 
polar generator; 2-314 H.P. Fairbanks 
Morse Motors, 1600 R. P. M.; 1-3 H. P. 
Northern Motors 1600 R. P. M.; 1-5 H. 
P. Fairbanks Morse Motor 1550 R. P. M. 
1-10 H. P. Fairbanks Morse Motor, 1275 
R. P. MI. All motors have pulley, base, 
and rheostat. Swords Brothers Company 


704-7060 Seventh St., Rockford, III. 


Electricians and Armature Winders 


gan $1 for 14 blue prints of motor 
windings, 10 A.C., single, two and 
three phase and 4 D.C. or set of 20 A. C., 
4 D.C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 
ver, Colo. 


IRE FOR SALE—At half price, 
thousand pounds each, No. 18 and 
38 magnet wire. Silk and cotton cover- 
ed German silver resistance wire No. 21 
to 39. Ammeters and volt meters. D. 
C. arc lamps and motor-generator sets 
Walsh's Sons & Co., 203 Passaic St., 
Newark, N. J. 


Arc Electrodes for Sale 


. 6.6 amp. Lumin- 

ous Arc Electrodes in original 
packages, 2,000 style 145368, length 16 
in., S. O. 666653 drawing 258710 and 
2198 style 127009 S. O. 668522, uppers. 
The Minneapolis General Electric Co., 
Minneapolis, Minn. 


POSITIONS OPEN 


INGINEERS — TELEPHONE. We 

have several vacancies in our en- 
gineering department for men who have 
had telephone experience and sufficient 
technical training to write central office 
equipment specifications. In replying 
state age and details of experience. 
Western Electric Co., Inc., 48th Ave. 
and 24th St., Chicago, Il. 


ANTED—Partner in Electric Light 

Plant, Moving Picture Theatre 

and Ice Plant. All working. 25 year 

franchise. No opposition. County seat. 
Chas. W. Riffle, West Union, Ohio. 


Partner Wanted or Business For Sale 


HE best electric wiring and fixture 
shop in Milwaukee. Established 20 
years; large trade in city and state. Other 
interests demand our attention. Will 
sell cheap. A great opportunity. Ad- 
dress Henry J. Wright, Apartment 5. 
150 Biddle St., Milwaukee, Wis. 


MISCELLANEOUS 


Opportunities in China and Japan 
W* offer an opportunity to any manu- 
facturer of electrical machineries 
to extend their business through our ex- 
port department for Japan and China. 
Hongo Co., 154 Nassau St., New York 
City. 


ERRY SALES CO. 232 Old South 
Bldg., Boston, Mass., invites Cof- 
respondence from manufacturers who 
desire representation in Boston and its 
vicinity. This company has an expen- 
enced force of salesmen. 


r 


ETERMEN WANTED to enroll for 
complete practical course in “Elec- 
trical Measuring Instruments and 
Meters.” Endorsed by leading electrical 
men. Write for free descriptive htera- 
ture. Fort Wayne Correspondence 
School, 533 Lincoln Life Bldg. For 
Wayne, Ind. 
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Air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressers. 
Allis-Chalmers Mfg. Co. 


Air Washers 
Spray Engineering Co. 


Alarms. 
Western Electric Co. 


Ammeters and Veltmeters. 


Duncan Electric Co. 

General Electric Co. 

Norton Electrical Inst. Co. 

Western Electric Co. 

Weer Eletrical & Mfg. 
©.. 


Ananciators. 
Weatern Blectric Co. 


Armatures. 
Chattanooga Armature Works. 


Automatic Controllers fer Light- 
ing and Starting Systems. 


Ward Leonard Electric Co. 


Battery Chargers. 
General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Batteriee—Dry. 


Novo Manufacturirg Co. 
Southern Electric Co. 
Western Electric Co. 


Datterles— Dry Storage. 


Satterices—Primary. 
Western Elec. Co. 


Southern Electric Co. 
Western Electric Co. 


Belt Dressing. 
Dixon Crucible Co., Jos. 


Bonds and Stocks. 
Electric Bond & Share Co 


Books,—Technical & Practical 
Audel & Co., Theo. 
Technical Journal Co. 


Boosters. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co 


Boxese—Cntout. 
Adam Electric Co., Frank. 
Columbia Metal Box Co. 


Boxea— Furo. 
General Electric Co. 


Boxen—Neter. 
Adam Electric Co., Frank. 


Boxea—Outiet and Junction. 
Adam Electric Co., Frauk 
Chicago Fuse Mfg. Co. 
Columbla Metal Ror Co. 
National Metal Molding Co 


Brushes — Motors and Gen- 
erators. 


Bushings. 
National Metal Molding Co. 
Bus Bar Supports. 


Delta-Star EI 
Cabinets. ec. Co. 


Frank Adam Electric Co. 
Columbia Metal Box Co. 


Cable—Aerial Power— (Bee Wires 
and Cabies.) 


Cable—Insulated. 


Okonite Co., The 
eae Underground Cable 
o. 


Cable—Steel Taped. 


Simplex Wire & Cable Co. 
Standard Underground Cable 


Co. 


Cable—Submarine 


Covered. 

Hazard Mfg. Co. 

Indiana Rubber & Insulated 
Wire Co. 

Moore, Alfred F. 

Okonite Co., The 

Rome Wire Co. 

Simplex Wire & Cable Co. 

Mandara Underground Cable 
o. 


and Lead- 


Cable—Telephone. 
(See Wires and Cables.) 


Cable—Underground. 
Okonite Co., The 


Cable Junction Boxes. 
Standard Underground Cable 
o. 


Carbons—Brushes. 
Dixon Crucible Co., Jos. 


Circuit Breakers. 


Genera! Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Cleats. 


National Metel Molding Co. 
Thomas & Sons, R 


Coils (Armature and Field). 
Chattanooga Armature Works. 


Colls— Choke. 
General Electric Co. 


Colls—Induction. 
Western Electric Co. 


Colls— Spark. 
Westeru Electrie Co. 


Commutators. 


Chattanooga Armature Works. 


Coll Taping Machines. 


Chattanooga Armature Works. 


Compounds—Boller. 
Dixon Crucible Co., Joseph. 


Compounds and Valve Grinding. 


Acme Compound & Mfg. Co. 


Condensers. 


Allis-Chalmers Mfg. Co. 
Westinghouse Elect. & Mfg. Co 


Conductors—-Armored. 
National Metal Molding Co 


Youngstown Sheet & Tube Co. 


Conduit Fittings. 
National Metal Moldine Co 


Youngstown Sheet & Tube Co. 


Conduit—Flexible. 
American Circular Loom Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co. 


Condult— Interior. 


American Circular Loom Co. 
American Conduit Mfg. (Co. 
National Metal Molding Co. 
Tubular Woven Fabrice o 
Youngstown Sheet & Tube Co. 


Condult—-Rigid. 
American Circular Loom Ce. 
Enameled Metais Co. 
Gest, G. M. 
National Metal Molding Cer 
Youngstown Sheet & Tube Co. 


Condult—Underground. 
Write the Ad Editor 


Connectors and Terminals. 
Dossert & Co. 


Construction Material. 
Southern Electric Co. 


Controllers. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ward Leonard Eleetrie Co. 
Westinghouse Elec. & Mfg. Co. 


Controliers—Automatic. 
Ward Leonard Electrice Co. 


Cooking Apparatun—Electrical. 
(See Seating Apparatas—Elee- 
trical.) 


Cooling Systems—Air 
Spray Engineering Co. 


Corda. 
Moore, Alfred F. 
Samson Cordage Works. 
Standard Uuderground Cable 
Co. 


Cord—Arc Lamp. 
Samson Cordage Works. 


Cord— Flexible. 
American Elect. Works. 
Okonite Co., The 
Samson Cordage Works. 
Sonthern Electric Co. 
Simplex Wire & Cable Co. 
Standard Underground Cable 


Co. 


Cord—Telephone. 
Moore, Alfred F. 
Simplex Wire & Cable Co 
Stundard Underground Cable 


Co. 


Cord, Trolley. 
Samson Cordage Works. 


Crane Motors. 
Westinghouse Elec. & Mfg. Co 


Croaa-Arms. 
Southeru Exchange Co., The 
Western Electric Co. - 


Cut-Outs. 
Brady Elec. & Mfg. Co. 
General Electric Co. 


Cut-Outa—Automatic. 
General Electric Co. 


Door Openers. 
Newark Electric Supply Co. 


Drilla—Electrie. 
Clark, Jas Jr., Elec. Co., Ine. 
Stow Mf. Co. 
Drilis—Portable. 
Clark Elec. Co., Ine., Jas. JF. 
Stow Mfg. Ce. 


Dynamos and Motors (Seconé- 
Mand.) 

Atlanta Electric Machine Co 

Chattanooga Armature Works. 


Electrical Repairing. 
Chattanooga Armature Worts. 


Electric Fixtures. 


Adam Electric Co., Frank 
Eclipse Light Co. 
Seutbern Klectric Co. 


Electric Light Piante—@Smpait 
Schug Elec. Mfg. Co. 


Electric Signse—(BSee Signs). 


Flach ere— (See 
Sign). 


Gngines—Gas and Gasoline 


Allis Chalmers Mfg. Ce. 
General Electric Co. 
Westinghouse Mach. Ce. 


Electric Siga 
Fiashers—Elect ric 


Kn gines—Steam. 


Allls- Chalmers Mfg. Ce. 
Westlughouse Mach. Ce. 


Engineers—Connsulting. 


Arnold Co., 1 he 

Byllesby, H. M. & Co. 

Cooper, Hugh L. & Co. 

Jackson, D. C. and Wm. B 

Sauderson & Porter. 

Stone & Webster Bngineeriag 
Corporation. 

White & Co., J. G. 


Etching Solution. 
Union Electric Co. 


Fans— Exhaust. 
Menominee Electric Mfg Co. 
Peerless Elec. Co., The 
Robbins & Meyers Co. 
Southern Electric Co. 
Star Fan & Motor Works. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ve 


Fan Motors. 
Clark, Jas. Jr., Elec. Co., Ime 
General Electric Co. 
Menominee Flectric Mfg. Co. 
Robbins & Myers Ce 
Peerless Elec. Co., The 
Pittsburgh Elec. Specialties t> 
Southern FEleetrie Co 
Star Fan & Motor Works. 
Western Electric Co. 
o Electric & Mfg 

o 


Wiscon sin Electric Co. 


Fibres. 


Continental Fibre Co. 
Stated Underground 
o. 


Cable 


Financial. 
Electric Bond & Share Ce 


Fixturese—Lighting. 
Adam Electric Co., Frask 
Southern Electric Co. 


Friction Tape and Olothe. 
Okonite Co., The 


Frosting Solution, 
Union Electric Co. 


Fusee—Electric. 


Atlas Selling Agency 
Daum Co., A. F. 

Delta Star Elec. Co. 
Economy Fuse & Mfg. Ce. 
General Electric Co. 
Monarch Kefillable Fuse Co. 
Mult! Refillable Fuse Ce. 
Western hleetrie Co. 
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VFC 

Econo use ‘ : g. Co. 
Leid -t. ese © * 
be se Co. 
re Lampe—Carbon Arc. 
Fuse Boxes. Geueral Electric Co. izen- 
oo—Fuse. Western Klectrie Co. aaa 
ee : Westinghouse Klee. & Mfg. Ce. 
Gas Engines. 16 
Allis-Chalmers Mfg. Co. Lamre—Flaming Are. 
General Electric Co. 
Generator Brushes—(See Brush- Western Electric Ce. of 
eo—Metor and Generator.) . Elect. 4 Mig. 
Generators and Moters. N Nur 
Allis-Chalmers Mfg. Co. Lamps—Incandescent. ‘aude 
20 8 Anchor Electric Co. 
Southern Blecirie Co. Bustuu beonvmy Lamp Diy. — 
Western Electric Co. Clark, Jas. Jr., Elee. be. Ine Gener 
Westinghouse Elec. & Mfg. Co. Edison Lamp Works. Fau 


Hygrade Lamp Co. 

General Electrice Co. ie- 
National Lamp Works. Hie 
Southern Electric Co. eal 
Western Electric Co. 


Gliebes, Shades, ete. 
General Electric Co. 


Always in Service 


Westinghouse Elec. & Mfg. Ce. - 
Graphite. Lam 
‘aneph Dixon Cruetble C. R ha 
because years of manufacturing experience Detroit Graphite Co. 5 
enable us to rightly make asd Lamps—Electric. General Electric Co. hase 
Southern Electric Co. Southern Electric Ce. lite 
Thomas Insulators | e i 
Lanternse—Electric. a 
aangers—Cable. Southern Electrie Ce. 
7 Standard Underground Cable 
for all Voltages and Every Purpose. Co. te 
Th P ee Lead-Cevered Wires. i trle 
Get the Thomas Proposition. 6 Okonite Co., The es 
General Elect. Co. | 
The R. THOMAS & SONS co. Western Electric. Co, 8 bes 
EAST LIVERPOOL, OHIO Westinghouse Klec. 4 Mfg. Schug Elec. Mfg. Ce. 
NEW YORK 1 TON CHICAGO | aa Pa 
Geiste—Electric and Steam. bah 
Canadian Agents: Northern Electric Co., Ltd. Allis-Chaimers Mfg. Co. Li phtning 3 
Ita-Star Elec. Co. Patina 
Hydraulic Machinery. General Electrie Co. mr 
Allis-Chalmers Mfg. Co. N Elect. 4 Mfg. hie 
0. 
A- 
injectors. 
Mado, 
Bristol Co. Lino Material. 
Duncan Electric Co. Generi Kinti Co. 
e O O General Klectric Co. Western Electric Ce. agn. 
Woon ee ＋ pru Ce. Westinghouse Elec. & Mfg. Ce. buy 
New 
{astrumente—Electrical. Lubricants. N. 
Duncan Elec. Mfg. Co. T 
General Klectric Co. N a 
norton tec rica ipat, Co. Dixon Crucible Co 8. * lait 
estern tr 0. 5 
Westinghouse Elec. 4 Mfg. Co. Galena Signal Oil Co. ban 
Weston Electrical Instrument Machinery Guards—Perforateé. Men 
When they want a position F N 
’ Insulators. Magn 
or need help, want to buy or Brookfield Glass Co. 355 & Wire Ca Mele 
exchange motors or other Locke Insulator Co. Haserd Mfg. Co. i 
; . Thomas & Sous Co ered. Ei: Moore Cable ie 
electrical apparatus or for | standard Underground s 
e 2 o Co. 1 
business opportunities. meulstlag Materiál Western Electrie Co. 
American Electrical Works. 
Chron a plans co Wechanical 5 8 t, 
Continental Fibre n Westinghouse Machine Ce. Tat 
If you have any of the above Geueral Electric Co. 
e . oore, Alf re . Metal—Perferated. ; Mh 
i tr ar Stendard Underground Cable Erdle Perforating Ce. Ie. 
0. 
of results Dane & Done Cos R: Metal Punching. ) un 
Westinghouse Elec. & Mig. Ce. ‘Erdle Perforating Co. ie 
Iusulator Pins. Metals. a 
Thomae Exchange Co., The American Platinum Works. 
Omas Sons, . 
Rates Reasonable i S 


TECHNICAL JOURNAL CO., Inc. 


— Se anensnsenensnseseen 


(rons— (Electrical). 


Southern Elee. Ce. 
Weatinghouse Electrie & Mtg 
o. 


Lamp Cord. 


Moore, Alfred F. 

Rampraon Cordage Works. 

aa Underground Cable 
o. 


Meters. Co 
Duncan Electric Mfg. Co. 
Westinghouse Electric & MfS. 


Co. 
Weston Elec. Instrument Ce. 


Mining Machinery. 


Allis-Chalmers Mfg. Co. 
General Elect. Co. 


Melding—Metal. 
National Metal Molding Ce. 


1 
1 


T 
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Metere—(See Generators aad 
Meters) 


Motorsa—Small. 
Wiscousin Eleetrie Co. 


ils (Ses Lubricants). 


Otle—Illuminating. 
Gsleva Signal Oti Co. 


Ou Starters. 
Conduit Blec. Mfg. Co. 


Ozonizers 


General Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


Paints—Graphite. 
Derolt Graphite Co. 


Painte—Insulating. 
Mandard Underground Cable 


t 


Panelbeards. 


Adam Electric Co., Frank 
General Electric Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


Perforated Metals. 
Erdle Perforating Co. 


Photometer Standards. 
mal Testing Laborater- 


Pine—Iren. 
Southern Exchange Co., The 


Platinum 
American Platin : 
Baker & Co. om vores 


Plage—Filush and Receptacies. 
National Metal Molding Co. 


Pelee—Ornamental Street. 
Brady Blec. & Mfg. Co. 


Pelee—Brackete—Pins, Ete. 


Brady Elect. & Mfg. Co. 
Brook feld Glass Co. 
Southern Exchange Co., The 
Thomas & Co., R 


Pet-Heads. 


Brady Elec. : 

Okanite Co.. os ce 

andarà Underground Cable 
e. 


b 


Preducers—Gas. 
Westinghouse Machine Ce. 


Pumps. 
Allls- Chalmers Mfg. Co 


Rail Bends. 


American Steel & Wire Co 
neral Electric Co. 
Roebling’s Sons Co.. J. A 
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Receptacies—(See Sockets’. 


Rectifiers. 


General Electrice Co. 
Westinghouse Elec. & Mfg. Ce 


Reels. : 
Minn. Elec. & Cones. Co. 


Reflectors. 


Erdle Perforating Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Ce 


Resistance Rods. 
Dtxon Crucible Co., Joseph. 


Resistance Units. 


General Electric Co. 
Ward Leonard Electric Co. 


Resistance Wire—(See Wires). 


Rheostats. 


Erdle Perforating Co. 
General Electric Co. 
Simplex Electric pene Ce. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co 


Rosettes. 
National Metal Molding Ce. 


Screens and Sieves—Perferated. 
Erdle Perforating Co. 


8 ent Cement. 
cme Compound & Mfg. Co. 


Searchiights. 
General Electrice Co. 


Sewing Machine Metors. 
Westinghouse Elec. & Mfz. Ce 


Sockets and Receptacles. 


General Electric Co. 
National Metal Molding Ce 


Seckets—Turndewn. 
General Electric Co. 


Soldering Irons. 
Westingbouse Elec. & Mfg. Ce 


Suldering Material. 
Alex R. Benson Co. 


Belenoids. 
General Electric Co. 


Stago Lighting Apparatus. 


General Electric Co. 
Ward Lennard Eleetric Co. 


— 


YOU'LL FIND IT ON PAGE 62 
if you are looking for help, 


a situation, agencies, used 
machinery, etc. 


they grip 
automatically 


The greater the strain the tighter they 
hold--adjusted by any lineman in a mo- 
ment's time—quick, safe and dependable. 


Automatic 
Cable Clamps 


No bolts, nuts or wedges—works entirely 
automatically and never fails. Light and 
easy to handle. Big time and material 
Savers. 


Made for Wire and Cable 
from No. 2 to 2,000,000 C. M. 


Write today for data and prices. 


UNION ELECTRIC COMPANY 


General Sales Agents 
TERMINAL WAREHOUSES PITTSBURGH, PA. 


Make these Your Slogans for the 
New Year 


and you will draw dividends both in 


money and in satisfaction. There is 
no more worry after you have installed 


ECONOMY are FUSES 
you know that accurately made, thoroughly 
shielded fuses are protecting your apparatus 


and your workmen. Let us tell you more 
about The Fuse with the Gray Shell.“ 


Catalog 11 and samples on request. 


ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans St. CHICAGO 


ELECTRICAL AGE 


Wet-Weather Troubles 


are bothering many an outside- | 
plant man now. Heavy rains | 
and high winds make short work 
of non-waterproof insulsation 
even where ‘“‘protected’ by 
hoods and covers. But you need | 
have no worries if you have 


BAKELITE-DILECTO. 


in use for bushings, terminal boards, 
fuse-plates and coil forms. Whenever 
you have a new need for solid insula- 
tion consider BAKELITE-DILECTO; 
its easy machining and freedom from 
warping under heat, cold and moisture 
make it an ideal material for nearly 
every use. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 
CHICAGO— McCormick Bldg. NEW YORK- Woolworth Bldg. 
SAN FRANCISCO—Underwood Bldg. 


LOS ANGELES -I. W. Hellman Bldg. 
PITTSBURGH —Commonwealth Bldg. 


Having trouble 
with noisy 
motors? 


True up the com- 
mutator surfaces 
and equip the ma- 
chines with 


DIXON’S 
Graphite Brushes 


These self-lubricating brushes will main- 
tain the smooth dark surface on the 


commutators that 
silent operation. 


Incidently vou will obtain higher 
motor efficiency and notice a marked 
decrease in repair bills. 


Write our Electrical Service Depart— 
ment for descriptive booklet No. 129. M. 


Made in Jersey City, N. J., by the 


Joseph Dixon Crucible Company 
Doe Established 1827 D 
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Staples—Insulating 
American Steel & Wire Co. 


Starters and Controllers—Moter. 


General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


steel Armored Wire. 


Okonite Co., The 
Standard Underground Cable 
Co. 


Stocks and Bonds. 
Electric Bond & Share Co. 


&toves—Electric— (See ECeating 
Apparatus— Electrical). 


Strainers—Perforated. 
Erdle Perforating Co 


Sabstation:—Onutdoor. 
General Electric Co. 


Ruppliese—Electrical. 


Delta-Star Elec. Co. 

General Electric Co. 

National Metal Molding Co. 
Western Elec. Co. 
Westinghouse Elec. & Mfg. Ce. 
Weston Elec. Instrument Co 


AupplHies—Telephone. 


Southern Electric Co. 
Western Elec. Co. 


Surfacing—Steel and Tin. 
Erdle Perforating Co. 


Switchboard Supplies. 
General Electric Co. 


Switchboardsa—Light and Pow- 
er. 


Frank Adam Electric Co. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Switchboards — Telephone — (Bee 
Telephone Equipment). 


Switches—Flash and Snap. 


National Metal Molding Co. 
Southern Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Switches Fuse. 
General Electric Co. 


Switches—Knife. 


Adam Elec. Co., Frank. 
General Electric Co. 


Trumbull-Vanderpoel Electrie 
Mfg. C 


o. 
Westinghouse Elec. & Mfg. Co. 


8 witches—Oll. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Switches—Pole Top. 


Delta-Star Elec. Co. 
General Electric Co. 


Switches—Remote Control 
General Electrie Co. 


8 witches—Time. 
Campbell Elec. Co. 


Tape. 
American Electrical Works. 
Mechanical Rubber Co. 
Okonite Co., The 
Saudara Underground Cable 
o. 


Telephone Equipment. 
Western Elec. Co. 


Terminais—Cable. 
Dossert & Co. 
gar al Underground Cable 
o. 


Test Clipe. 
Mueller. R. B.. & Ce. 


Testing Apparatus. 


Bristol Co. 
Thompson Levering Cs 


Testing—Electrical. 


Electrical Testing Laborater- 


les. 
National Elec. Laboratorien 


Theater Dimmers. 


General Electric Co. 
Ward Leonard Electric Ce. 


Tools—Linemen’s. 


Oshkosh Mfg. Co. 
Western Elec. Co. 


Transformers. 
Allis-Chalmers = Ce 
Duncan Electric . Os 
Enterprise Electric Co 
General Electric Co. 
Kuhiman Electric Co 
Moloney Electric Co 
Pittsburgh Transformer Co. 
Thordarson Elec. Mfg. Co. 
Western Elec. Co. ‘ 
Westinghouse Elec. & Ms 
Weston Elec. Inst. Ce 


Transformers—Beli Binging 


Rittenhouse Co. The A. B. 
Southern Electrie Co 
Westinghouse Elec. & Mfg ‘e. 


Turbines—-St ram. 


Allis-Chalmers Mfg. Ce 
General Electric 

Leffel & Co., James 
Western Elec. Co. 
Westinghouse Elec. & Mfg ‘°. 


Vacuum Ceaneres. 


Hoover Suction Sweeper ‘e 
Western Elec. Ce. 


Ventilators. 
Erdle Perforating Ce 


Washing Machines—Elestrte 
Western Elec. Co. 


Washers—Air 
Spray Engineering Co. 


Washers—Iren, Steel a Mi 


Chicago Mica Co. 
Erdle Perforating Ce. 


Water Wheels and Turbine 


Allis-Chalmers Mfg. Ce. 
Leffel & Co., James. 


- Wattmeters—(See Instrament” 
cal 


Klectrical). 


Wires & Cables. 


American Electrical Ta 
American Platinum We Ce 
American Steel & Ce 
Detroit Insulated Wire . 
General Electric Co 

Hazard Mfg. Co. 


Indiana Rubber & Jagulated 
Wire Co. 
Lowell Ins. Wire Ce. 


Moore ee 

konite Co., e 

Roebling’s Sons Co. Jobs 4 
Phillips Insulated Wire Co 
Rome Wire Co. 

Southern Electric Co. PA 
Simplex Wire & Cable 100 
Standard Underground 


Co. 
Weeern Riec. Ce. 
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THE STAMP OF 
APPROVAL 


STANDARD WIRING IS THE OF- 
FICIALLY ADOPTED WORK ON 
ELECTRIC LIGHT & POWER WIR- 
ING AND CONSTRUCTION OF THE 
NATIONAL ELECTRIC LIGHT AS- 
SOCIATION. 


THOUSANDS OF COPIES HAVE 
ALREADY BEEN SENT TO ITS 
MEMBERSHIP BY THE ASSOCIA- 
TION ALONE. 


“THIS AUTHORITY ON WIRING 
The SHOULD BE ON THE DESK OR IN 
THE POCKET OF EVERY MAN 
1917 HAVING TO DO WITH WIRING 
FOR LIGHT & POWER. TO STUDY 
Edition ITS CONTENTS IS TO INSURE 
YOUR PATRONS AN A-r WIRING 

INSTALLATION. 


IT IS A NECESSITY FOR THE WIR- 
ING MAN.” 


THE PUBLICATIONS COMMITTEE 
NAT. ELECTRIC LIGHT ASSN. 


350 PAGES. POCKET SIZE 
LEATHER COVER $1.00 


Technical Journal Co. 


Woolworth Bldg. - - New York 


ELECTRICAL AGE 


MARCH, 1917 


on the quality of your lighting service. 
inconvenienced by failures there than anywhere else. 
And those failures are most likely to happen during the 
peak load, when annoyance will be greatest. 
tions alone won’t square you with the public—if your 
troubles are transformer breakdowns the thing to do is to 


‘ substitute 


KUHLMAN TRANSFORMERS 


for every suspected unit on your lines. For general light- 
ing and power there is a Kuhlman'' to meet every need. 
SERIES- MULTIPLE 


When connected be- 


while for street 


surges. 


lighting our 

TRANSFORMER leads the field. 
tween the series line and the drop or riser to the lamp it 
insulates the latter effectually from the high potential 
of the former, and protects the lamp against destructive 
The current will remain constant with 25% of 


Your Reputation is Staked 


lamps out—so there is a liberal margin of safety. 


Our guarantee says “Unconditionally” no chance for uncer- 
Spring construction starts this month— 
what apparatus do you need? 


tainty as to your rights. 


Kuhlman Electric Co. 
Bay City 


Buffalo, N. Y. 
280 Carolina Street 


A 
Adam Electric Co., Frank 60 
Allis Chalmers Mfg. Co.. 17 
American Circular Loom Coo. 
Back Cover 
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More people are 
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TRANSFORMERS 


Manufactured for all electrical purposes 
in any size, frequency or voltage. 


"Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


To secure prices give us K. W. capacity 
Voltage. cycles, PAPEL OT MNERS required. 


MOLONEY ELECTRIC co. 


St. Louis, Mo. Windsor, Canada 
District Offices: Kas. York - Chicago- San Francisco. 


4 


Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot 


water-heater that is inexpensive to buy and use, is easily 
installed, can’t be upset, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 


offer them a 


“GEYSER” Electric Hot 
Water Heater 


it's as good as sold. Just a turn of the handle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 
is a ‘GEYSER ” dealer we forward them to him. Are you 
in line for this profitable year-round business in vonr locality ; 


= — O >= — 


Write to-day to 


— 


Bridgeport Electric Manufacturing Co. 
Bridgeport 2 Connecticut 


Easily attached to any 
pipe replaces the reg - 
ular faucet. 


8998 — ——. 
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BROOKFIELD | vicror INSULATORS | 


6 
( en % CLASS INSULATORS 
N Awarded gold medal at Panama Pacific The recognized standard of quality and service 


International Exposition, San Francisco, 
for low and medium voltage insulators. 


THE BROOKFIELD GLASS COMPANY 


2 Rector Street, New York, N. Y. 


EDAS o; 

? 9 a Alt 
Pts ae OF 8 5 a 
. 


The Locke Insulator Mfg. Co. 


VICTOR, NEW YORK = 


oe 2 


CONDUITS 


*“Xduct’’ Galvanized. 

Electroduct' Enameled. 

Loomflex' Non-metallic. 

Genuine Circular Loom’’ Non- 
metallic. 


American Circular Loom Co. 
90 West St., N. Y. City 
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MULTI REFILLABLE FUSES 
will cut your fuse maintenance on motor circuits in 
two. They are doing so for others, why not for you? 
Accurate in rating, dependable under all conditions of 
service. Easily and quickly refilled. 

Write for samples, catalogue and discounts. 


Malti Refillable Fuse Co., 723 Fulton St., Chicago 


amare ̃ ee ee ae 


EVERY coil examined and 2 
labeled under the direction : 
of the underwriters laboratories. 
Ignition wire for autos, 
motor boats and aeroplanes. t 
Send for booklet fully describing 5 


Bare and Tinned Copper Wires 
Magnet Wires 


N.E.C.S. Rubber Covered Wires and 


AL] SIZES AND VOLTAULS 


Flexible Cords American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh 
ROM E WI RE CO orcester Denver 
0 Export Representative: U. S. Steel Products Co., New York 
ROME NEW YORK . U. S fr! Froduew Go 


ELECTRIC LIGHTING 
PLANTS NEW CODE A 
For Country Homes || WIRES & CABLES 151 
SCHUG ELECTRIC MFG. HAZARD MEG. CO. 
COMPANY WILKES-BARRE. PA. NEW YORK FiTTSBURGH CHICAGO 


OO I err OC menen ese nne en ee r 04. 


Detroit, Mich. 


22323 ——— RS8EFIFIEI e—vcmvVOO 2 
THE ELECTRIC & AUTO SUPPLY CO. i 
3 Agents and Distributors : 
Birmingham Alabama 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPH 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


Shadow Cord. Lamp Cord 

LOWELL INSULATED WIRE CO 
Lowell, Mass. 

N.E.C.S. Wire Telephone Wir 


DETROIT Vi” 
RUBBER COVERED N ;.......... 
Co., Inc., 


Trust Bldg., 
Birmingham, Ala. 


“Reg. U. 8. Patent Office” 


i} 
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RECCTRICAL 
SAFETY 


Catalog No. 66341, New “SQUARE D” Steel 
Enclosed Double Throw Motor Starting Switch 
3 Pole, 30 Amp., 500 V. 


Switches. Why not carry in stock ‘SQUARE D” En- 

closed Switches in place of the open knife ones you 
have carried heretofore? Why continue to install the 
dangerous open knife switch when you can give your Cus- 
tomers more satisfactory and safer installations by installing 
“SQUARE D’ Enclosed Switches and at the same time 
boost your own profits. 


You Are in Business for Money 


You want to give good service—your customers want their 
installations on the Safety First'“ basis, and they will thank 
you for calling their attention to ‘‘SQUARE D Enclosed 
Switches if you don’t believe it try it on your next job. 
See how easily a suggestion may be turned into extra profits 
for you. 


The New ‘‘SquarE D“ Steel Enclosed Motor 
Starting Switch is the Biggest Switch 
Factor Ever Placed on the Market 

This new “SQUARE I Enclosed Starter is now being in- 


stalled throughout the United States and Canada in thou- 
sands of plants by hundreds of electrical contractors. 


Ts: big demand is now for Enclosed '' Safety First” 


New York 


BRANCHES: Birmington 


ELECTRICAL 


Electrical Contractors 


Boost Your Profits—Install 
“SQUARE D” Enclosed Switches 


DETROIT FUSE & MFG. CO. 


1409 Rivard Street, Detroit, Mich. 


` 4 


F YW), 


Catalog No. 66341, Open New “SQUARE D” Steel 
Enclosed Double Throw Motor Starting Switch. 


Every ‘SQUARE )' Steel Enclosed Double Throw Motor 
Starting Switch you install earns you more profit than you 
make on an ordinary open knife starter. 


Compare These Profits 
10 Ordinary Open Knife Starters, 
$44.00—Y our Profit, $8.80 
10 “SQUARE D” Enclosed Starters 
$76.00—Y our Profit, $15.20 
10 jobs a month like this increase your net earnings 


$768.00 per year! 
Our New Policy 


On January first, nineteen seventeen, we put into effect 
Special Discounts for all Electrical Contractors on “SQUARE 
D” Switches and Motor Starters—we protect you on the 
price the only man who can buy “Square D” devices at a 
lower cost than YOU is your jobber. 

We offer you the opportunity to boost your profits and 
expect you to quickly take adavantage of it.“ 

Write us today for our new Catalog No. 23 with com- 
plete in formation on the New “Square D” Steel Enclosed 
Double Throw Motor Starting Switch and our Special Dis- 
counts to Electrical Contractors on the entire line of 
“SouARE D” Enclosed Switches. 


Walkerville, Ont. 
Toronto, Ont. 


Denver 
San Francisco 
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Subscription One Dollar 


, 
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More Than 4,000 Salesmen 


owlDic-tt 


Men from these Progressive 
Central Stations, Jobbers and 


Dealers, Have Contributed to 
HOW-I-DID-IT: 


Consumers Power Co., Owosso, Mich. 
Public Service Co., Newark, N. J. 
William E. Alford, Baltimore, Md. 
Electric Supply & Plumbing Co., 
Jackson, Miss. 
Philadelphia E. IL. Corp., Phila. Pa. 
Lowell E. L. Corp., Lowell, Mass. 
Walter C. Roe, Elyria, Ohio. 
Madison Mfg. Co., Pittsburgh, Pa. 
Suburban Gas & Electric Co., Revere, 
Mass. 
West Penn Power Co., Pittsburgh, Pa. 
Public Service Electric Co., Camden, 


N. J. 

The Wm. T. Johnston Co., Cincin- 
nati, Ohio. 

Wapsie Power & Light Co., Mount 
Vernon, Iowa. 

Central Hudson Gas & Electric Co., 
Poughkeepsie, N. V. 

Minneapolis General Electric Co., 
Minneapolis, Minn. 

Marshall County Power & Light Co., 
Blue Rapids, Kans. 
Youngstown & Sharon Street Rail- 
way Co., Youngstown, Ohio. 
Cleveland Electric Illuminating Co., 
Cleveland, Ohio. 

Fort Dodge Gas & Electric Co., 
Fort Dodge, Iowa. 

T. M. E. R. & L. Co., Milwaukee, 
Wis. 

Iowa River Light & Power Co., 
Eldora, Iowa. 

Texas Public Service Company, Mt. 
Pleasant, Texas. 

Texas Power & Light Co., Waco, 
Texas. 

Public Service Electric Co., Perth 
Amboy, N. J. 

The Electric Service & Supply Co., 
Aberdeen, Wash. 

Janesville Elec. Co., Janesville, Wis. 

Commonwealth Edison Co., Chic- 
ago, III. 

Scranton Electric Co., Scranton, Pa. 

Minneapolis General Electric Co.. 
Minneapolis, Minn. 

Acme Electric Illuminating Co., 
Rock Island, III. 
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In six months HOW-I-DID-IT has estab- 
lished itself with the entire electrical industry. 


Over 4,000 salesmen from every state in 
the Union have on request been added to the 


list for HOW-I-DID-IT. 
These men read HOW-I-DID-IT for the 


selling ideas it gives—particularly with re- 
gard to house, store an factory wiring and 
lighting. 


HOW-I-DID-IT is issued solely to help good 


salesmen to become better salesmen. 


New business managers should see that their 
salesmen all receive a copy each month. A 
letter will put their names on the list. 


You Can Help 


in this co-operative service by urging the men 
in your organization to contribute. 


The March Issue Is a Wiring Number 


In connection with Wire Your Home Time“ 
all articles in the March number are on wir- 
ing—successful sales ideas on wiring homes 
and stores. 


Be sure to get this issue. 


Westinghouse Lamp Company 
165 Broadway, New York, N. Y. 
Sales Offices and Warehouses Throughout the Country 


Tar eines | | 
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Volume 50 APRIL 1917 


In This Issue: 


Number 4 


Page | 
25 The Transformer (POoeedd eee Charles Campbell Jones 


26 Editorial: Safety Switching Devices; A Desirable Customer; Buy At Home; Informing 
the Consumer. 


27 Dead Face Panels and Switchboards..... cece cece ce ccsccnceccccsecess Benjamin Gross 


Fully enclosed switching devices leave no loophole for a hurried or careless] operator 
to injure himself, or start a fire. This article describes the leading types. 


30 Thermal Status of Electric Cooking PEE .. .J. E. Bullard 
A cool kitchen is one of the joys of electric cooking. This article tells why the two 
go together. 

32 Electricity tor an Ice mm::;;;ß;“ m ũ ½ũͥ = John F. Duncan 


Maintaining an ice-sheet 90 by 284 feet requires close attention and plenty of power 
—electric, of course. 


35. Concrete Manhole Construction......... ee ee . ĩͤ ee eae ee ae C. A. Dalrymple 


‘The second and final instalment of an admirable detailed exposition of methods and 
— costs of this work. 


DLL 


Other Items of Interest: 


G. D. Crain; Advertising Electricity, by J. C. 
McQuiston; Helping the Solicitor; Window 
Display. 


INSTALLATION, OPERATION, POWER APPLICATION: 


= Methods of Slip Measurement; Synchronous 
Z Condenser Installation; Some Interesting Ex- 
periences, by Geo. C. Woodworth; Load Dis- 
patching Practices, by W. F. Bellinger; Motor 
- Installation on Farms; Electrical Requirements 
7 for Manufacture of Laundry Supplies. 


TRADE LITERATURE: 


Publications of the Month; A Standard Catalog 
Size; Book Reviews; News Items; Metal Prices. 


PROBLEMS IN ELECTRIC PRACTICE: 
New PRODUcrs: 


1 Principles of Polyphase Systems, by Terrell 


Croft; Practical Commutator Repairs, by N. G. 
Meade; Design of a 20-Volt 6 Ampere Genera- 
tor, by T. Schutter; Questions and Answers; 
Metering a 3-Wire Circuit; Standard Wiring 
Diagrams (21-24) ; Tagging Underground Trans- 
mission Circuits, by C. A. Dalrymple; Short 
Cuts and Minor Methods. 


COMMERCIAL: 


Entered at the New York Post Office as Second-class Mail Matter. Copyright 1917 by Technical Journal Co., ìne., New York, all rights reserved. 


The Tenant as a House-Wiring Prospect, by 


CAUTION—Do not 
the publishers to collect money. 


special form up to the 30th 


8 CBIPTION PBICE—United States and Posessions, Mexico and Cuba §1.00 a year. 
Caneda $1.50 a year. Foreign Countries in Postal Union $2.00. 
y solicitors, unless they present written authority, with date, from 


NOTICE TO ADVERTISERS—To insure insertion, all copy, euts, etc., for changes of 
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ny VV ublication; three days earlier if proof is de- 


i date of 
THE MONTH preceding P promptly on this date. 
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: t advertising forms close 
NEW ke ADDITIONAL advertising not to occupy fixed position, can be inserted in a 


Motorcycle Service Car; New Three-Pound 
Iron; Solderless Connectors; Trolley Strain 
Ear; Joint Box for Submarine Cables; Fire 
Protection for Electric Cables; Direct-Current 
Overload Relay; Lubrication for Pneumatic 
Switch Cylinders; Safety for Series Lamps on 
Poles; Nut Locking Device; Domestic Refrig- 
eration; Combination Switch and Rheostat; 
Measuring Root-Mean-Square Current; Auto- 
matic Pole-Type Constant Current Transformer. 


Member Audit Bureau of Circulation. 
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HE one essential for a successful fan season is—Sales! When Peerless 
Fans come into your store, you can be sure your customers will soon take 
them out again—for Peerless Fans are built to meet the public’s wants. 

For instance—the 8-inch model of last year was not quite large enough; this 


year they call for a 9-inch fan. All Peerless Fans have black guards. Here’s 
the list of models: : 


9-Inch Fans—oscillating and non-oscillating—in two types: cast-iron 
ame, universal motor for both alternating and direct current: drawn-steel 
frame, induction type for a. c. 110-volt 60 cycle circuits; commutator type 


for other voltages and frequencies and for direct current. All forms have four 
blades and 3 speeds. 


12 and 16-inch Fans, oscillating and non-oscillating; cast-iron frames: 
commutator type for d. c.; induction type for a. c.; 4 blades: 3 speeds. 


Slow Speed Fans for use where extreme quiet is desired. Sizes 12 and 
16 inch; 6 blades; 3 speeds. 


Ceiling Fans, 4 blades: 56-inch sweep: 


d. c. fan has 3 speeds; a. c. fan 
has 2 speeds. 


The oscillating mechanism is the same for all sizes, having phosphor bronze gears, and 
hardened steel worm, with release for non-oscillating use. All portable fans may be used for 
either wall or table mounting; they are packed in individual cartons complete with plug and 


9 cord. Every Peerless Fan is guaranted for one year against electrical and mechanical 
efects. 


“Peerless” For Your Patrons means Profit For Your Pocket. 


Write now for prices and attractive discounts. 


The Peerless Electric Company 


Warren Ohio 
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INTAKE SIDE 


Air from outdoors in summer, from 
indoors in winter, is drawn through 
the fine spray atomized by the 
screens in front of the nozzles. 


DISCHARGE SIDE 


Vertical plates remove all free 
water, returning it to the settling 
tank. A centrifugal pump circulates 
the water through the nozzles. 


At a N. J., the Public Service Electric Company's plant is tied into a system 
serving Camden, Trenton and intervening territory. A new 12,500 kv-a. turbo generator was 
put into service over a year ago, and protected from dirt by a 


Spraco Air Washer 


installed in the basement. From experience, the engineers of Public Service” knew that the air 
around even the cleanest station is loaded with coal and ash dust made sticky by oily vapor. 
Even when there is only one part per hundred million, a generator as large as this would draw 
100 cu. ft. of dirt through its ventillating ducts in three months. 


Not a bit of it, however, gets through the mist-filled chamber of a SPRACO Washer. Its combina- 
tion of “Driving” and “Scrubbing” nozzles catch every particle and carry it down to the settling- tank, whence it 
is flushed to the sewer. 

SPRACO washing cools the air, too; the 8 to 20 deg. F. drop means that the capacity of the gener- 
ator will be increased by 10 to 25 per cent, depending on air conditions. Big summer reductions in rating are 
unnecessary where SPRACO Washers are installed. 


These are only hints of what a SPRACO Washer will do; Bulletin 250-A tells the 
story. It will help you plan for the hot-weather peak; better get your copy now. 


SPRAY ENGINEERING CO., 93 Federal St., Boston 


B. C. Donham & Co., New York City; H. F. Sanville, Philadelphia ; H. A. Rapelye, Pittsburgh; Charles M. 
Howe, Chicawe: re Cothran, Charlotte; Earl F. Scott, Atlanta; Glenn S. Groves, Cleveland; H. P. Thomp- 
son, Cincinnati; I. C. De Haven, Indianapolis; Baumes- McDevitt Machinery Co., St. Louis; Power Equipment 
Co., Toledo; Merkle-Hines Machinery Co., Kansas City ; McClary-Jemison Machinery Co., Birmingham; 
Charles C. Moore & Co., San Francisco, Los Angeles, Seattle, Salt Lake City, Tucson; A. M. Lockett & Co., 
New Orleans: Smith & Whitney, Dallas; Wm. H. Hale & Co. Minneapolis; Rudel-Belnap Machinery Co., 
Montreal and Toronto; Stearns-Rogers Mfg. Co., Denver; Tennant Lovegrove Co., Houston; Adams & Co., 


Havana. 


————— | 
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An eager fleet of 14 G. V. Electrics serve the manifold trucking needs of the 
Detroit Edison Co. 


For the Good of the Service 


—that primitive, almost obsolete In the service of Public Utilities 
form of horse-power, the horse alone, more than 1,000 G. V. Elec- 
himself, is rapidly giving way to trics are now setting private busi- 
G. V. Electric Trucks in the Pub- ness men an effective civic exam- 
lic Service organizations of all ple. Sixteen Central Stations now 
progressive cities. operate 381 G. V. Electrics. 


The abler, more thrifty, elastic eee 
and trouble-proof service of G. V. The owner of one G. V. today is 5 e 
fleets appeals emphatically to inevitable fleet owner of tomorrow. For 


, ; one G. V. clasps in its service the secret 
every firm with something to of enlarged delivery zones, quicker, 
haul. 


surer deliveries, less overhead, expanded 

trade opportunities—more business, more 
. customers, more G. V. S. 

New uses — more mileage— greater 


inherent efficiency are being re— en i E 
row 
vealed every day that the use of VP 


; : ; trucking and delivery in your city and 
G. V. S continues, and experiences prepare now for a greater off-peak cur- 
with them pile up. | 


rent demand. ` 


Let Us Send You Booklet 103 


GENERAL VEHICLE COMPANY, Inc. 


General Office and Factory - 


(G) LONG ISLAND CITY, NEW YORK © 


New York Chicago Boston Philadelphia 


Six Models: 1.000 to 10,000 Pounds 


Dealers in Unoccupied Territory are 
pacity 


Invited to Correspond 


A 


Eleven husky G. V.'s are working hard for the Seventeen sturdy G. v. s owned by V. G. L” 
Louisville Gas & Electric Co. operate in Philadelphia 


I 


— 
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Electric Light finds its welcome 
way into practically every new 


building. 


The modern magic maker electric current —is 
always just outside Waiting to be admitted 


And old walls, however ancient, surely ought not 
to be a barner to the bright. white light of 
Edison MAZDA Lamps 


Letitin! Wire the old house. Wire the old place 
of business. Wie the erstwhile stable where you 
keep your Packard Wire the vacant house or 
store you are trying to rent 


Electric wining means much but it doe ant cost 
much“ In addition to modern, clean. cool, match- 
less lighting, it opens the way for many of those 
other electrical conveniences and comforts which 
were first luxunes but now economies. 


Edison MAZDA Lamps, because of their three- 
fold economy, make the most of the electric current 
you can now get so reasonably, they make electnc 
current go three times as far, for they give three 
umes as much light as the old style carbon lamps 
at no additional cost for current 


In their steady brilliance Edison MAZDA 
Lamps typify the public service being rendered 
by the General Electric Company in its ceaseless 
efforts to make electncity the indispensable servant 
of every modern man, woman and child 


SAh poet lging company 


EDISON LAMP WORKS 
of General Electric Company 


Generel Olficee Harnsoa. N J Agencice Leery 


EDISON MAZDA LAMPS 


Made in U.S.A. and backed by MAZDA Service 


— T a 
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When You Want Them 


whether for routine construction, to take care of a 
new customer, or to replace a breakdown, you 
want your new transformers on schedule time. If 
you are one of those crafty individuals who orders 


PEERLESS TRANSFORMERS 


you don't worry about lines, they serve you well 
deliveries, even in these —an organization of spe- 
days of erratic material- cialists has watched over. 
markets. And when the each step from prelimi- 
transformers are on your nary design to final test. 


Good regulation, iron loss that stays low, and rugged 
resistance to line surges—when you order “Peerless” 


The Enterprise Electric Company 
Warren, Ohio 


‘Transformers of all kinds for all purposes 
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A TIP FOR CONTRACTORS. 


Above is shown the new Postoffice at Denver, Colorado, wired 


with BUCKEYE CONDUIT. 


A tribute to the QUALITY of BUCKEYE Conduit is the fact 
that it is used in so many postoffice buildings. In these structures the 
specifications do not call for BUCKEYE in all cases, but the inspec- 
tion is more than ordinarily rigid and the prudent contractor protects 
himself by using a conduit concerning the quality of which there can- 
not be any question. 


Inspection is not the only thing to consider—your reputation is at 
stake. Why not take a tip from government contractors? 


Use BUCKEYE CONDUIT 


The Youngstown Sheet & Tube Company 


(Successor to The Western Conduit Company) 


YOUNGSTOWN, OHIO 


11 
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An Institution Built on Ideas 


T> BENJAMIN organization has made 
the name Benjamin synonymous with 
many remarkable and useful ideas, wrought 
into useful things. 


It has brought into being many original 
electrical devices making the use of elec- 
tricity easier more convenient. 


That is, has been, and will be the service 
of BENJAMIN to the Electrical Industry. 


In proof, BENJAMIN submits here one device, 
the result of originality, inventiveness, 
and imagination reduced to reality,—the 
BENJAMIN Two-Way Plug. 


This device alone,— because of its origi- 

nality, because of its simplicity, because of 
the increased convenience it has brought 
to users of electricity, stamps the invention 
as little short of genius. 


Benjamin Electric Mfg. Co. 


CHICAGO 


New York San FRANCISCO ToRONTO 


BENJAMIN PRODUCTS 


Wireless Clusters Reflectors Panel Boards 

Plug Clusters Street Lighting Units Factory Signals 
Sockets Store and Office Fixtures Safety Devices for 
Wiring Devices Gas and Vapor Proof Fixtures Punch Presses 
Attachment Plugs Industrial Lighting Units Screw Drivers | 


Stand Lamp Clusters Show Case Lighting and Tool Sets 
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For Tools of the 
Highest Quality 


Send your orders to 
the house nearest you 
in the list below. 


L A i 


FFC 


ae are? p 


PDEA CER 


EATEN: 


1 
the 


EA 


— 
* 


TR 


SR 


— ra 
: — 
g] K 

EFAA e PT ERT EARN e oe Sead na? 


ia 
P| 


q 6 


55 | M 


— 


8 < . , f ; ) + a 7 
e ’ À * \ r g . j 
8 X. * 5 ; > ut j 4 
N ‘a 
\ CES j 
NW ‘a 


lies WX N A Nl n g TN s M 
DEN \ Western Electri Company 


MEMBER ret 
3 oai 
gr aviceE 4 
> 
INCORPORATED a! 


Trt 


at M 
` 5 0 > 
Bd Oo ee en Ss 


New York Atlanta Chicago Kansas City San Francisco SOCIETY ~ 
suffalo Richmond Milwaukee St. Louis Oakland ELECTRICAL J ned 
F anna! Indianapolis Dallas los Angeles DEVELOPMENT — 2 
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f | Pittsburgh Cincinnati Minneapolis St. Paul Omaha Denver Salt Lake City 
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This Display in Your Window, Will Stop 
Every Pedestrian Who Comes Your Way 


The cut-out of the man is life-size and back. All you need to complete the dis- 
so natural that at first glance it looks ex- play is a Robbins & Myers Fan, placed as 
actly as though a real man were in your shown, so it will blow on the cut-out and 
window demonstrating the comforts of a keep the necktie in motion. 
fan: | | This is but one of the many effective 
The life like effect of the display is sales helps we are prepared to furnish 
enhanced by the necktie which is loose dealersthisseason. The line also includes 
and so constructed that it flutters naturally | booklets, folders, lantern slides and news- 
in the breeze of the fan just as a real tie paper advertisements—everything you 


does. need for a complete campaign. 

The cut out is beautifully lithographed All of the material is sent free by ex- 
in eight colors, and the reproduction press, printed in your name, ready for use. 
above gives a very inadequate impression If you haven’t received a copy, write to- 
of its real effectiveness and beauty. It is day for our large folder which shows the 
mounted on a heavy board with an easel entire line. 


THE ROBBINS & MYERS COMPANY 


SPRINGFIELD, OHIO 


New York Boston Philadelphia Buffalo Cleveland Cincinnati Chicago St. Louis San Francisco 


Robbins & Myers Fans 
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Why You Can Make More | 
Sales WithrheDUMORE 


Every woman sees the need of a sewing machine motor. Every woman 
wants one. And since woman is a bargainer by nature, she's going to 


look around before she buys and get the best motor for her money. 
When she sees the 


DUMORE 


MACHINE MOTOR 


—sees how practical it is, how quickly and firmly it can be 
attached, how it lowers, with the head, into the cabinet and 
how easily the speed is controlled—when she sees these ad- 
vantages demonstrated and makes comparisons, the logical 
conclusion is to buy a Dumore. Retails at the price of 
less efficient motors and gives you a better profit. 


Universal motor, operates on either direct or alter- 
nating current. Six speeds. 


Let us send you a Dumore on approval. 
Show it to your customers, keep it 30 
days and if you are not con- | 
vinced that it's the best sell- 
er on the market, ship it 
back at our expense. 
Write us today—full infor- 


mation on request. 


WISCONSIN 
ELECTRIC 
COMPANY 


2801 Dumore Bldg. 
Racine, 
Wisconsin 
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LARGE AND SMALL STRANDS 
INTERWOVEN NTA ONE WALL 


A few reasons for the popularity of 


THE BLACK DOTTED LINE 
IS YOUR GUARANTEE 


THE “ROLLER-BEARING” WIRE WAY 


ELECTRICAL AGE 
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IT IS DURADUCT 


DURADUCI 


(Reg. U. S. Patent Office) 


The special construction shows its value. 


The single wall prevents the blistering inherent in 
multiple wall types of conduit. 


The “Roller-Bearing” wireway makes fishing easy. 


The black dotted line identifies it. 
All good jobbers sell Duraduct. 


TUBULAR WOVEN FABRIC | COMPANY 


MANUFACTURERS 
GENERAL SALES AGENT >; A HALL ‘BERRY 


97 WARREN ST. NEW YO 9 80. LINTON ST. CHICAGO. 


Northern Herme Compay Distributors for Canada 
LMED : 


e Sta 


A : 
Penal 8 N n LU „ ooann nanm DURAD 


THE BLACK DOTTED LINE IS THE MARK OF 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 


We Make 


'em all! 


Chattanooga Armature Works ( 
Chattanooga, Tennessee id | 
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be Dey APT 
The fateh- A Wis Dealers, 
f looking for 
= something new 
and attractive to Ws 
interest customers, 
will find the SIMONE < 
Fuse Plug a great 
help. Central Stations 
and isolated plants are 
fast adopting this eco- 
| => nomical Fuse Plug. This 
\ | wD means that all classes of fuse O . N 
aN plug users will soon come to ¥ o 
you to buy this new device. Ao. ited j E 
| „ 
| NN er 
A Wonderful Fuse Plug 
It is wonderful because of its great mechanical excellency. But os F 8 ase 
| the economies, safety and convenience it brings to the user are much ua ARNA 
more remarkable. A ; 
Send for a sample—examine and test it in every way. If you are a bee 
| dealer, give us a chance to co-operate with you in an advertising way. a: 
o Let us send you circulars, display cards, electros, etc. 
Atlas Selling Agency, Inc. 
: 450 Fourth Avenue 
| a New York 
| —— — 
= 


ie Theyr’e What I Want’’ | B 
Se Aye. 
aR, says the expert wireman or cable splicer. Cut out those flossy N i 
49 7 soldering tools. A 
A “I can do more work in less time with Dossert Connectors Ro 
. and, a wrench than two men can do with those fancy things WA 
n you're trying to hand me.’ 47 
aN The good workman knows that he can do better, quicker ve 
` work with Dosserts. And it's money in your pocket to see that NA 
i all your wiremen use them. NA 
755 Using Dosserts throughout power houses, substations, mines, Ayn 
> mills tactories, and for car wiring systems, junction boxes and BS 
rh sectionalizing cases of signal control circuits is a heap cheaper , . 
sR than paying extra labor. XN 
7 : NA 
85 One Man — One Tool One Minute 1 
55 That's what Dossert efficiency means. Our catalog is yours N 
ey when you want it. AY 
5 A 
A 


DOSSERT & COMPANY 


H. B. LOGAN, President 242 West 41st Street, New York 
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SHERARDUCT 


K Sherardized Rigid Steel Conduit 
a 
y.. i > 13 dn 199 Ny. 1 * p | 0 l 0 h — 91 
„%% RRR _ was used exclusive y in the NATIONAL 
e Pi Raa a” Adams Express Building, Products 
ag OA gs Uys an d New York City. Sherarduct 
Cae gil teehee UG cys r zn Economy 
È hd. EA TEGE Metal 
| ann mz | | Architect Molding ] 
pe > i, in l — = Francis Kimball Flectihe | 
ae ang 12 Outlet Boxes 
Far Engineers Locknuts 
ite Griggs and Holbrook Bushings ' 
Fixture Studs z 
"yr" ORRA 71 is Electrical Contractors Autoflex = 
ene Mtoe si L. K. Comstock Co. z 
Sr „ National Metal Molding & 
— 2 — ee ; 4 ( Monufocturers of 
ON T Ee 4 rr Bier drive A Electrical Conduits & Fittings 
e . e aT A a 1108 Fulton Building PITTSBURGH. PA 
or ecco. a Ras OL a eer Atlanta Dallas Los Angeles Salt Lake City 
4 in Ar M a ani Boston Denver New York San Francisco | 
„ A ge. IO Buffalo Detroit Philadelphia Seattle 2 
She A ad Chicago Portland St. Lou's 
g! PERD D I D A AA ae Buenos Aires Havana Manila Paris 
Sg b. Casad.an Distributors—Canadian General Electric Company, Limited 


REG. U. S. PAT. OFF. 


An Unchanged 
Selling Policy 


Our definite plan of selling Hygrade Tungsten 
and Gas-filled Lamps at 
outright sale 


THIS TRADE MARK with no resale restrictions 
ALWAYS IN RED ON 


keny NUGEADE will be maintained unchanged under the altered 
IS YOUR GUARANTEE conditions in the lamp industry. 


THAT YOU CANNOT 
R Hygrade Tungsten Lamps 
are made in our own factory under the direct 


supervision of the principals of the company and 
are always identified by the Hygrade trade mark. 


HYGRADE LAMP CO 


GENERAL OFFICE 
AND FACTORY SALEM MASS 


<- 2 BS BSeu-sBGCueiBsAeBEHEReSBBEBEHEeBEEaB a SB B 
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Many Important Railway Systems 


Street and Interurban Railways— Public Service Corporations— Municipal and 
Industrial Plants -Mining and Smelting Companies—and Numerous other Industries, 


Are Using Allis-Chalmers Motor-Generators. 


These sets are in daily operation and are giving reliable, efficient service. 
Our Bulletins show many such installations. Our District Offices will be 
| glad to point out those in your vicinity. 


Allis-Chalmers Manufacturing Company, Milwaukee, Wis. 


DISTRICT OFFICES IN ALL LARGE CITIES 
Canadian Representatives: Canadian Allis-Chalmers, Ltd., Toronto, Ont. 


WE SPECIALIZE ON SWITCHING APPARATUS 
BUILT ON LINES OF 


ABSOLUTE SAFETY 


You cannot come in contact 
with live electrical parts, even 
if you try. 


We make 


Safety Brush Switches 
Safety Brush Lighting Panels 
Safety Brush Power Panels 
Safety Brush Switch Boards 


——Write for particulars—— 


KRANTZ MFG. CO., Inc. 


160 7th Street, BROOKLYN, N. Y. 
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Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot È: WA 
water-heater that is inexpensive to buy and use, is easily N. 
installed, can't be upset, has no live or hot parts exposed, 


and is sure to be turned off when not in use. When you 
offer them a 


“GEYSER” Electric Hot 
Water Heater 


it's as good as sold. Just a turn of the handle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 
is a ' GEYSER ” dealer we forward them to him. Are you 
in line for this profitable year-round business in your locality ? 
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Write to- day to 


i 
Pe 


Bridgeport Electric Manufacturing Co. Easily attached 1s 


Bridgeport 7 Connecticut I pipe—replaces the reg- 
\ \ 


j | | ular faucet. | 
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Whenever placed on actual test the STAR FAN shines above the rest 


THE FIVE POINTS OF THE STAR DRAWN STEEL FAN 
Economy, Efficiency, Simplicity, Durability, Appearance 


For Direct Current, all voltages, in either Stationary or Oscillating type, 12 or 16 inch : 
All Star Fans are made with a Ball and Socket Joint which permits their use as either a wall or desk fan as desired, this 
by merely turning a thumb screw, which locks the joint securely. l 3 
The mechanical features of these fans make them absolutely Fool Proof." This applies particularly to the oscillating 
type. The Star Fan is a proved success. 
Also manufacturers of motors 1-32 to 2 H. P. Direct Current, all voltages. 
Large stocks of Motors and Fans for prompt shipment. 


8 STAR FAN and MOTOR WORKS, 
Vv 245-247 N. J. R. R. Ave. Newark, N. J. 


* A 
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Protection for Power Companies 
Private Line Telephones 


Private line telephones of 
power companies must, from 
necessity, run on or near trans- 
mission towers or poles. Such 
telephone lines are often seriously 
hampered in effectiveness by in- 
duction, lightning disturbances 
and crosses. To mitigate these 
effects a number of devices have 


Double-pole Fused Switch and 
been perfected by the General Lightning Arrester 


Vacuum Tube Arrester Electric Company to meet 
specific requirements. The 
devices vary from the vacuum 
tube arresters for the simplest 
cases to a combination of insu- 
lating ‘transformer, double-pole 
fused switch, vacuum tube 
arrester, horn gap and drainage 
coils for the most difficult cases. 


The proper application of 
these devices insures most satis- 
factory service and provides 
greater protection in operation. 


Double- pole Horn Gap 


A request to our nearest office 
will furnish you with any infor- 
mation desired. 


Telephone Line Insulating 


Transformers 
Atlanta, G Col b Ohi ffi eS h t d N Y New Haven, Conn. St. Louis, Mo. 
Balti P “Ma Salas: re j General Offices: Schenec Ady, N. 1. New Orleans. La. Salt Lake City, Ut 
mnei Al 15 Allas: aie New York, N. Y. San Francisco Cs 
Boston Matas Den E Colo ADDRESS NEAREST CITY Niagara Falls. N. Schenectady. N. F. 
B ; any 5 rm Oklahoma City, Okla. Seattle, Wash. 
Butte. Mn r Petrone Miche Omaha, Neb. Spokane, Wash. 
Charlest u, V Dal N Houston. Tex. Los Angeles, Cal. Philadelphia, Pa. Springfleld, Mass. 
Charlotte, N c j Elmira. N. Y. Indianapolis, Ind. Louisville, Ky. Pittsburgh, Pa. Syracuse, N. Y. 
Chattanoo ' Te Erie. Pa Incksouville, Fla. Memphis, Tenn. Portland, Ore. Toledo, Ohle 
Chica Hr. 5 EI F T Joplin, Mo. Milwaukee, Wis. Providence, R. I. Washington, D. C. 
Eineinngti Ohio Fort Wayne, Ind. Kansas AT Mo Minneapolis, Minn. Richmond, Va. Youngstown, Obio. 
Cleveland, Ohio Hartford, Conn. Knoxville, Tenn. Nashville, Tenn. Rochesaer, N. Y. 

*Southwest General Electric Company tGeneral Electric Company of Michigan 


USINESS refer to Canadian General Electric Company, Lt , Toronto. Ont. 
GENERAL For 1 Sshenectady, N X.: 30 Church St., New York City; 83 Cannon St., London, E. C., &n land. 


24 ELECTRICAL AGE APRIL, 1917 


Feeder Voltage Regulators 
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Regulators 


in Substations of Duquesne Light Co. 
Pittsburgh, Pa. 


OU have undoubtedly been reading our 
advertisements on Feeder Regulators appear- 
ing in the technical press during the past year. @ We 
have described how Westinghouse Type C Induction Regu- 
lators are constructed; how they operate; and how they may 
be profitably employed in solving the problem of securing and 
maintaining good voltage regulation throughout central station 
system. @ You central station men know the vital importance of 
voltage regulation. You will therefore be especially interested in the 
new series of advertisements which will appear showing typical instal- 


Five 46 kva., 2300 
volt Single- Phase 
Regulators on light- 
ing fee des, Oakland 
Substation. 


lighting feeders, 
End Substation. 


lations of Westinghouse Induction Regulators in use by well-known 


central station, which have sucessfully solved the problem of vol- 
tage regulation. ¶ Leaflets 3916, 3919, and 3927 describe West- 


inghouse Regulators in detail. Send for Copies. 


Westinghouse Electric & 
Manufacturing Co. 


East Pittsburgh 
Sales Offices in all Large American 
Cities 
(604) 


WESTINGHOUSE 
ELECTRIC 
The new 13th St. Substa- i 
tion of the Duquesne Light 
Co. will contain nineteen 


46-kva. Regulators. 


Westinghouse 


Sixteen 46 kva., 
2300 volt, Single- 


Phase Regulators Phen 


Vol 
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The 
Transkurmer 


I guard them from the risk 


Men loose along the wire— 
The hot unease of the primaries’ 
Blue-spitting thunder-fire: 
I choke that prowling death 
In coils my maker gave 


And I hale it down tothethoughtless town 


To be its driven slave. 


Above the days and years 


LOOF and voiceless; I— | 
Men use or fling away, 
The black, oil-reeking thing . 


I stand to my work in the midnight murk 

They d t know in the world below, 
en Or glare of noon- bright day; 

What good to them I bring; l l 

With only my droning hum 
I th te— 
8 Of a steadfast faith to tell 
ive, steadfast, fit— 

R And the strength to heed their lifelong 

And they have nocare of the misht I dare, need, 


& Cae 


For I am lord of it. And, silent, serve it well! 


F i 


EDITORIAL 


Safety Switching Devices 


It requires no long memory to recall the days when 
on the wall adjacent to many an industrial motor was 
a block of slate or dingy marble, bearing a rickety 
switch whose handle threatened to come off at every 
Operation and whose jaws were so scarred by many an 
arc that a careful operator wedged bits of wood in 
them to hold the blades from falling out. Under the 
open-link fuses were blue-white stains of arcs from 
unlucky blowouts before the electrician had saved him- 
self trouble by substituting copper wire. Every once 
in a while a machine-hand burned his fingers with a 
flash or was ’’shaken up a bit“ when he didn’t look 
before he reached. 

How greatly things are changing is evident from the 
article on safety switches by Mr. Gross in this issue. 
All “live” parts are enclosed; the fuses are accessible 
only after current is cut off, and in some cases then 
only to the electrician. A projecting handle and quick- 
break device gives the machine operator no oppor- 
tunity save to open or close the circuit, and thus even 
the most careless, ignorant or malicious employce can 
do no harm to himself or the electrical equipment. 

It is interesting to note that the first impetus toward 
enclosed switches came from insurance interests, who 
compelled the installation of dead-face boards in 
theatres to reduce the fire hazard. The safety move- 
ment, however, has done most since there are compara- 
tively few places where the flash from an opening 
switch is likely to start a fire, and fuses have long ago 
been enclosed. More recently, the desire to prevent 
unfamiliar (or perhaps too familiar) tampering with 
electrical equipment, has been a factor, as well as the 
desire of owners to improve the appearance of their 
shops by covering up all detail parts where constant 
inspection is not necessary. 

Further progress in this line will be more in the di- 
rection of the user than the manufacturer. It is neces- 
sary to educate many shop managers to see that the 
equipment will pay for itself through a multitude of 
small savings such as in repair bills, time of operators 
and costs of injuries. 

Manufacturers of exposed switches will endeavor to 
apply inclosing fitting to their line and means of read- 
ily replacing fuses will be developed. With lower 
manufacturing costs relays will be used more gener- 
allv, thus cutting the cost of overload protection. The 
field is a promising one, for so far only the start has 


been made. 
$ $ + 


A Desirable Customer 

As a large user of power, mechanical refrigeration is 
one of the most coveted of central-station loads. In 
this field, however, there are many cases where the 
isolated steam plant can offer more economical service, 
especially when distilled water is used for ice-making 
and where the operation is nearly continuous the year 
round. In one branch, however, electric drive iS su- 
preme—the refrigerating of ice skating rinks. Here 
no service is desired during the warm months, and any 
investment in boiler and engines must stand idle. 
During the open season, the demand for power de- 


pends on the temperature of the outside air, and is 
quite variable, so that the plant factor is low. No dis- 
tilled water is required, hence steam power equipment 
must stand on its own merits. For all of these reasons, 
nearly all ice rinks are supplied by central station ser- 
vice. 

The installation at Duquesne Garden, Pittsburgh, is 
of special interest because practically every operation 
of supervision is performed by electrical means. An 
electric pyrometer indicates temperatures throughout 
the plant; an electric device gives the direction of the 
wind; ventilating motors are controlled direct from the 
observing point; even the ice is scraped by a motor 
driven tractor. 

New-business men will be particularly interested in 
the cost of service. After all the voice that speaks 
loudest to the prospect is that of The Cost. While the 
convenience and adaptability of electrical methods 
will always hold a user even though they cost him 
more, yet before an actual experience those intangible 
benefits are so much less vivid than hard cash that 
they are seldom of much value in swinging a sale. So 
it is necessary for the central station to back up its 
employees by a rate low enough to make the proposi- 
tion attractive simply from a cost standpoint. This 
the Duquesne Light Company has done in fixing 
its wholesale power schedule so that a large long-time 


consumer can earn a rate as low as I.I cents. 
+ + + 


Buy at Home 

When a public utility backs the “Buy at Home” 
movement, it can not be accused of acting from mo- 
tives of narrow self-interest. Obviously citizens can 
not buy their electricity otherwise than at home, 80 
that the company has nothing directly to gain. In- 
deed, the chances are that it may lose, for if it practices 
what it preaches it may find that it is buying at some- 
what higher prices than if supplies were purchased 
from outside firms. But even if this were the case, the 
difference in cost should be considered as a reasonable 
price to pay for its customers’ good will. 

The Public Utilities, of Hot Springs, Arkansas, have 
followed this policy with excellent results. In 1916 
they purchased over $21,000 worth of supplies in their 
community. All the newspapers commented favor- 
ably, and it is evident that if anyone were to “start 
something” Gencral Manager Dillon would find them 
as well as the merchants, his staunch supporters. 

2 4 


Informing the Consumer 

That co-operation depends upon mutual under- 
standing is so evident that every progressive utility 
tries to acquaint its consumers with its problems and 
policies. An intereting method of doing this is shown 
in booklets issued by Byllesby properties in Oklahoma, 
mentioned in this issue’s “Trade Literature” section. 
Inside an attractive cover is information concerning 
rates and service, including such items as engineering 
advice, pulmotor, free service to invalids, etc. Such 
a booklet may be gotten out at a cost well within the 
means of small properties and it is sure to pay well in 
good will. 


LI 


ä — — — 


APRIL, 1917 27 


Dead Face Panels and Switchboards 


By Benjamin Gross 


ELECTRICAL oes, 


. l During recent years the “Safety First” agitation has brought into being 
various types of light and power switching devices so arranged as to prevent 
accidental contact with live parts when operating.. This has taken effect in 
dead face switchboards, panel boards with push button or snap switches only 
accessible to the operator, safety power panels, and main line and motor start- 
ing switches wherein the fuses are accessible only when dead. A peculiar fea- 
ture of this sort of apparatus is the fact that it not only greatly improves the 
safety of operation, but raises the quality of the job from an engineering and 
construction viewpoint, giving the equipment a far more workmanlike and 
Systematic appearance. It has come into extensive use in the past two or 
three years and having proven so satisfactory and safer to life than the open 
types, is finding an ever increasing field. This paper is intended to deal with 
the development of such apparatus, giving such details as are of interest in 


their general construction, their installation and special features. 


HERE are many conditions for which dead face 
switchboards are advisable, particularly where 
such boards are not subject to proper expert super- 
vision, where the equipment thereon is often operated 
in haste, there are many persons passing about the 
board and where there is an abundance of inflamatory 
and combustible material present. 


A Dead-Face Stage Switchboard 


The various fire underwriters and city department 
codes now require that all stage switchboards be of 


Fig. 1 Front 
Dead Face Stage Suttchboard 


Fig. 2—Rear 


the dead face type where readily accessible. This 


meant quite a change from the live face type with. 


exposed switches and fuses, to an arrangement with 
operating handles only on the face and all switches, 
fuses and other live parts in rear. Figs. 1 and 2 show 
a switchboard as manufactured by the Sprague Elec- 
tric Works. Each switch is provided with an oper- 
ating handle on the face of the board, and so arranged 
that it may be interlocked to a horizontal shaft that 
is provided with a master lever at one end. Each in- 
dividual switch handle can be either locked into this 
Shaft or released therefrom very easily by merely 
twisting the handle which in turn controls the latch. 
By this arrangement any switches in a row can be 


picked out and operated simultaneously by the master 
lever. This is much the same as master lever control 
of a bank of dimmers. There is also a vertical shaft to 
which can be easily locked in similar manner each 
of the horizontal shafts. This vertical shaft is pro- 
vided with a grand master lever by which, in one oper- 
ation, can be thrown in or out all the switches indirect- 
ly interlocked with it. Fig. 1 shows a series of eight 
switches in one horizontal row, attachable to one shaft 


Fig. 3—leeder Switchboard 


and master and a grand master for all but the lowest 
row. This means that 24 switches are controllable by 
the grand master. Each switch mechanism, by virtue 
of the length of handle, is operated with quite a large 
leverage, which is increased for each master, and con- 
siderably more for the grand master, ensuring easy 
operation. Master and grand master controls such as 
this are of course useful mainly in theatres. 

The switches are all on the rear of the board, mount- 
ed on slate slabs with their fuses, as in Fig. 2. All 
switches are of the quick break type. They are oper- 
ated by a toggle movement, a rod from the handle 
passing through the front slate and the switch slab, 
and being fastened to the cross bar of the respective 
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switches. The springs effecting the quick break action 
are mounted at the toggle mechanism near the back 
of the board slab. ‘lhe feeder connections to the 
switches are extended to the top of the board, by flat 
copper bars, where they pass through a slate slab that 
forms the bottom of a pull box, wherein all connections 
are made to the lugs. This makes a neatly arranged 
board permitting flexible operation, and can of course 
be arranged for other than stage uses. 


Feeder Switches on Rear 


Figs. 3 and 4 show a dead face board of somewhat 
different type as manufactured by the H. Krantz Mfg. 
Co. This board was made up for feeder distribution 
and provided with brush type laminated switches. 
Operating handles are mounted on the face somewhat 
as on the above board, two switches being mounted ad- 
jacently on one slab. The rear of the board is divided 
into as many compartments as there are panels. The 
main busses are located between the back of the board 
and the switch slabs. Slate slabs are mounted perpen- 
dicular to the plane of the board, on which are the 
fuses, and switch contacts. Similar, but live, contacts 
are on the switch slabs, the switch blades tying the 
corresponding live and dead contacts together. The 
feeder end of the fuse studs are back connected with 
terminal lugs on the rear. Two adjacent fuse pancls 
form the sides of a wiring trough and a removable 
sheet metal face allows access to the trough for mak- 
ing connections. At the top and bottom are pull box 
sections for distributing the feeders to their respective 
vertical troughs and switches. The switches are quick 
break type and arranged so that blades and fuses are 
dead where the switch is open. 

Power Panel. 

Fig. 5 is a new type of power distribution panel made 
up of a series of switches as described hereinafter un- 
der motor switches. This particular panel is being 
used to distribute to a series of motors varying from 
20 to 150 hp. at 550 volts 3 phase alternating current. 


ox 12 po 
uJ ud uw 
8 8 5 
8 8 8 
uJ 
y pa : 
2 — © 
x < S 
> 2 
> oO 
ro) 2 = 
= Š : 
Cc 


Fig. 4—Krante Distribution Panel 
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There is a switch and fuses for each motor, each 
switch being independent from all others. They are all 
fed from one set of busses and all so arranged that the 
fuses are inaccessible when switch is closed. The main 
busses and all connections thereto are under that part 
of the front face which is held down by screws, and 
therefore accessible only when one interftionally goes 
to them. It is evident at once, how danger to the 
life of the operator is entirely eliminated, as he can- 
not by any means accidently come in contact with 
live parts. Even in re-fusing he cannot get to the 
fuses unless they are dead at both ends. The addi- 
tional cost of these panels over the open type is from 
15 to 20 percent. depending on the size and voltage. 
Lighting Panels. 

The present safety type of panel is more or less of 
an offspring from the well-known Macey type of panel 
wherein the fuses were located next to the main bars 
and push button switches on either side between a 
pair of vertical slate barriers; a full size door with 
two narrow doors within it, one over each row of push 
button switches and their plates, covering the panel. 
The large door was locked’and each small one provided 
with a spring catch openable independently of the 
main door, thus leaving the. push button switches 
accessible to all. This panel however, was quite costly 
to build, very wide and had the objectionable feature 
that the fuses were always alive. This type has been 
practically abandoned by panel manufacturers. The 
new safety panels considerably reduce the width, cut 
down the cost somewhat, and arrange the switch as 
also the fuses, dead with the switch open. This is the 
best arrangement in that the switch can be worked 
on, with a little care, or the fuses replaced with little 
danger of accidental short circuit. Safety panels are 
made in various ways. 

Figure 6 shows a type made by the Sprague 
Electric Works. The push button or rotary snap 
switches are mounted above the main bus so as to 
make contact with extensions taken directly from 
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them. Extensions are also taken down from the other 
terminals of each switch to its fuse block. The fuses 
are located in a separate compartment at the side. 
The door is of a door within a door“ type, the outer 
or full size door containing a smaller one exposing 
the switches only. A lock is provided on the larger 
door and a snap catch on the inner. These panels 
are also arranged for main switches located in the 
safety compartment as per Fig. 7. Main fuses can 
also be added locating them below in the live“ com- 
partment. If access to the main switch is to be re- 
served to the electrician only, it can be made of the 
open blade type and put in the fuse section. The main 
switch here shown is of the slow make, quick break, 
laminated brush type. The inner door can also be 
built in two parts, one covering the safety main switch 
only provided with a different lock from that on the 
main door, and the other covering the branch switches. 
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In this manner, department heads 
having access to the main switch 
compartment would have control 
thereof. Figure 10 shows a further 
modification where each individual 
switch is of the key type and always 
exposed to view. This is a very de- 
sirable arrangement for department 
stores. 

Safety Motor Switches. 


There are several totally enclosed motor switches 
on the market that have been in use some time. The 
switch described here is of a type, wherein the fuses 
cannot be reached except when the switch is open. 
Fig. 9 shows a view with part of one side broken 
away. The main incoming connections are made to 
lugs in a covered compartment, with a screw on cover 
to which is hinged the main door that carries the 
operating handle and switch blades. When the door 
is opened, (which cannot be done when the switch 1s 
closed) a small shutter automatically rises shutting off 
access to the live parts. A spring catch holds the 
door open. When closed for operation, the switch 
blades, which are laminated brushes, bridge the live 
bars to the fuse studs. As the switch is closed, a lever 
moves forward revolving the vault handle and locking 
the door. This handle cannot be turned back so long 
as the switch is closed. The switch is slow make and 


Fig. 6 (above) Push-button Panel 
Fig. 7 (at left) Snap-switch Panel with Main 
Switch 
Fig. 8 (at right) Motor Starting Switch -s 
Fig. 9 (below) Safety Motor Switch 
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quick break. These switches are also made of double- 
throw type for starting small A. C. motors, so arranged 
that when thrown in the “starting” direction, the fuses 
are cut out of circuit. The switch can then be quickly 
thrown to the other side (after the motor is up to 
speed), the fuses now being in circuit. These switches 
are also made up for throwing one side to a source of 
lower voltage, for starting larger motors without auto- 
matic compensators, and then to the other side to nor- 
mal operating voltage when the motor is up to speed. 
Both types are so arranged that they cannot be first 
thrown to the running position. They are also eqyipp- 
ed with a spring returning the switch to the off posi- 
tion if the hand is taken off the handle without throw- 
ing the switch into the running position. They are 


also equipped at times with a no-voltage release that 
returns the switch to the off position if the voltage 
should fail, and can further be provided with overload 


coils instead of fuses. These switch- 
es are made for voltages from 220 
to 600 and from single-pole to 4-pole. 

Fig. 8 shows a 4-pole main line un- 
fused motor switch, of this type 
mounted above a compensator 
motor starter. A sheet iron col- 
lar is added to the under side of the 
box covering the many short leads 
otherwise exposed to view. This addition is inexpen- 
sive and greatly improves the looks of the installation. 
At the left is mounted the overload-relay box. 

An equally ingenious and effective type is that de- 
signed by the Albert & J. M. Anderson Manufacturing 
Company for use on circuits of 600 volts and over. 
In the illustration of the 2-pole model, (Fig. 12) the 
cover is shown raised. The two line wires are connect- 
ed to the studs in the upper outside compartments of 
the base. When the cover is lowered the clips on its 
under side carry current to the fuses (here removed) 
thence to the upper clips, to the switch jaws, to the 
switch blades, and through these to the studs in the 
central compartments of the box, to which studs the 
line wires are connected. Springs fastened to the 
switch-blades make a quick break after the cover has 
been raised a certain distance. It is evident that the 
cover cannot be removed without opening the circuit; 


(Continued on page 54) 
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Thermal Status of Electric Cooking 


By J. E. Bullard 


l OW that there is so much written and spoken in regard 


to the future of electric cooking, it may prove interest- 


ing and instructive to examine its thermal efficiency and 
compare it with the thermal efficiency of cooking with gas 
and with coal. In this comparison which we are about to 
make only electricity that is steam generated will be consid- 
ered. If all electricity was generated with water power there 
would be no need of making comparisons. It would at once 
be self evident that the only thermally efficient method of 
cooking would be electric cooking. That this is true is borne 
out by the following newspaper clipping describing the 
present conditions in Italy. In that country are many water 
power developments. The war has not only made coal very 
high in price but also very difficult to secure. Hence the 
suggestion of electric cooking as a solution of the gas 
problem. 

GAS FAMINE IS NOW THREATENED IN ITALY. 

The high price and scarcity of coal threatens to close 
up the gas companies in Italian cities. This is especially 
-true in Turin where two companies have declared that 
they will be unable to furnish gas after a few weeks unless 
England sends coal according to an agreement which, 
they say, was made before the renewal of the German 
submarine campaign. 

The gas companies throughout the country also declare 

that they are being forced into bankruptcy by being 
compelled to fill contracts made with municipalities be- 
fore the war. One solution offered is the use of elec- 
tricity, which is relatively cheap, for cooking and heating. 
As a move in this direction William Marconi, the in- 
ventor, has just accepted the task of reorganizing the 
Roman municipal plant. 
The figures used in what follows are based upon data given 
in Foster’s Electrical Engineer’s Pocket Book, Seventh Re- 
vised Edition. The coal consumption for generating elec- 
tricity is placed at four pounds per kilowatt-hour. This 
appears to be a fair estimate for the average central station 
under present load conditions. The gas production is taken 
at five cubic feet of 600 b. t. u. per foot gas per pound of coal. 
The thermal value of coal is taken at 12,000 b. t. u. per pound. 
The efficiency of the electric range is placed at 80 percent. We 
can expect electric ranges to do at least as well as this in actual 
service. The efficiency of the gas range is taken at 20 percent. 
This is probably higher than the average gas range operates in 
actual service. The efficiency of the coal range is taken at 
2 percent. and is also probably placed rather high. All the 
wasted heat of the gas range 1s mentioned as radiated heat 
for unless it is connected to a flue all the heat the range 
does not utilize in cooking will be released into the room and 
will raise the temperature of the air. The practice of in- 
stalling gas ranges without flue connections has become 
so common that it is better to make comparisons with ranges 
that allow all the wasted heat to escape into the room. 


Using these figures and making up a thermal table for the 


ranges using coal, gas and electricity we secure the following 
results: 


Distribution of Heat Units for Different Fuels 


Showing what becomes of every 1,000 b. t. u. in the coal used 
as fuel or for generating electricity or producing gas. 


Fuel Coal. Gas. Electricity. 
// AAA Saves 20 50 50.8 
Radiated into kitchen ——ͤ— . ... 160 200 14.2 
Lost up the chimney or used in 

(// ² ·AA ede 700 750 929.0 
Used in firing up.. .... ee ee 120 
Total. 1,000 1,000 1,000.0 


The values given in this table are shown graphically in 
Fig. 1. This graph shows in a very vivid manner how much 
less heat is wasted in the kitchen in the case of electric 
cooking than is wasted when the cooking is done with either 
coal or gas. It also shows the great thermal extravagance 
of cooking with coal; especially if the wasted heat is not 
utilized for house heating Since house heating is required 
for only about six months in the year and in some sections of 
the country not even as many months as that, it 1s easy to 
see that one half of this waste heat cannot be utilized and 
in many cases practically none of it is used at all efficiently. 

The graph shows that to compete successfully with elec- 
tricity, gas men will have to make very marked improvements 
in their ranges. The electric man’s problem is more one of 
reducing the cost of electricity. This cost will be auto- 
matically reduced to a certain extent as soon as the diversity 
of the loads which will result from the development of the 
heating load as well as the power and the lighting loads 
has had its effect in improving the load factor. There 1s 
every reason to believe that the heating load will make it 
possible for many central stations to reduce their coal con- 
sumption per kilowatt-hour from 10 percent. to 25 percent. 

The gas man, however, can never bring the efficiency of 
the gas range up to that of the electric range until he 
makes very radical departures in its construction and uses 
a more efficient method than he uses at present for burning 
the gas. In short while the improvements in gas range con- 
struction promise to be developed slowly, increased efficiency 
of electric generation will automatically result from adding 
the heating load. There are also likely to be many improve- 
ments during the next few years in boiler room equipment 
which will reduce the cost of generating electricity. The prog- 
ress that is now being made in burning pulverized fuel already 
give promise of its use by central stations with a resulting 
increased rate of evaporation in boilers and the burning of 
cheaper fuel. 

It, therefore, would scem that electrical engineers will ex- 
perience no difficulty in reducing the cost of generating elec- 
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lost up chimney or requirsd to 
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tricity at as rapid a rate as gas men will be able to increase 
the efficiency of the gas range. In fact the advantage is 
apparently on the side of the electric men. 


In the final analysis, however, it is not the cost of 
the sourse of heat that counts so much with the modern 
housewife as the cleanliness and the convenience of the appli- 
ances and the amount of heat that is radiated into the kitchen 
while cooking is being done. Gas ranges from the time of 
their introduction have been sold on the plea that they are 
superior in these respects to both liquid and solid fuel ranges. 


It requires no argument to convince anyone that an electric 
range is cleaner and more convenient than a gas range. In 
regard to the amount of heat radiated into the kitchen while 
cooking is being done we find the following: 


For every 1,000 b. t. u. actually utilized in cooking food the 
coal range radiates 8, ooo b. t. u. into the kitchen. Gas ranges 
having no flue connections release into the kitchen, through 
radiation and convection, 4,000 b. t. u. for every 1,000 b. t. u. 
actually utilized in cooking. In other words for a given 
‘amount of cooking the gas range supplies half as much heat 
to the atmosphere of the kitchen as the coal range does. 


When electricity is used, however, only 250 b. t. u. are radiated 
for every 1,000 b. t. u. actually utilized. That is, for accomplish- 
ing a given task in cooking, electricity supplies only one 
sixteenth as much heat to the kitchen atmosphere as gas 
would in doing the same amount of work and only one 
thirty-second as much as would be the case if coal was used. 


It is, therefore, apparent that the electric range is by far 
the coolest self-heating cooking appliance that can be installed 
in the kitchen. l 


People are coming more and more to appreciate that it 
is neither satisfactory nor economical to heat the kitchen 
with the same appliances that are used for cooking. As a rule 
in winter as well as in summer the heat the cooking appli- 
ances release is largely wasted. If all the rooms in the 
house are to be heated it is far more economical to he- 
them from a central plant designed especially for house 
heating. If only part of the rooms are to be heated it is 
better to use appliances especially designed for room heating 
than to try to make the cooking appliances do double duty. 


B. 7. n. RADIATED IKTO'’KITCHEN DY CAS RAGE PER 1,000 TSRPYIOL 3.T.U. 
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The lines in Fig. 2 show the relative quantities of heat 
released by coal, gas and electric ranges for each 1,000 heat 
units actually utilized for cooking. For a kitchen where 
comfort, efficiency, and cleanliness is valued these lines also 
roughly show how much more a family would be willing 
to pay for electric cooking than gas cooking and how much 
more for gas cooking than coal cooking. Evidently from a 
thermal point of view electric cooking is already set upon 
an extremely solid foundation. 

+ + * . 

In connection with Mr. Bullard’s article, it is of interest 
to see what some central stations have done for their cooking 
load. Boston has done well indeed as is seen from this item, 
from V. E. L. A. Bulletin: 

Boston Installs One Thousand Ranges in Year. 

As is well known, The Edison Electric Illuminating Com- 
pany of Boston has made a great “drive” during 1915-16 on 
electric ranges. During the year ended October 3Ist, the 
company sold 1019 electric ranges with a connected load esti- 
mated at 5225 kw. 


The Edison Company of Boston, with a population of 
approximately 1,180,000 in its territory, has sold or already 
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installed on its lines about 1200 electric ranges, more than 
1000 of which have been sold during the period of the last 
year, the average rate per kilowatt-hour for 100 kw.-hr. per 
month (taken as a basis) being 2.8 cents per kilowatt-hour. 
This means one range for every 1000 of population. 

In a Western city, with a rate of 2.7 cents per kilowatt- 
hour and a population of 260,000, they have 1194 electric 
ranges installed, or 4.6 ranges for every 1000 of population. 


In San Francisco the Pacific Gas and Electric Company 
has a cooking rate of 2.6 cents per kilowatt-hour and a pop- 
ulation of 1,000,000, but it has no records of the number of 
ranges, while the Great Western Power Company, however, 
which operates in the same territory, claims 1000 ranges, and 
although these two figures cannot be used in the same re- 
lation with others, they are included for the sake of com- 
parison. The ranges in San Francisco computed from the 
above figures would equal one to every 1000 of population. 

An Ohio city, with a population of 125,000 and a rate 
of 2.5 cents, has 160 ranges, or 1.3 ranges per 1000 of 
population. 

A Far West city, with a rate of 2.48 cents and a population 
of 25,000, has 298 ranges, or 12 ranges for every 1000 pop- 


ulation. Other cities report as follows: 
Ranges 
Rate per 100 Number per 1000 
Kw-hr. of Popula- Popula- 
City per month Ranges tion tion 
City No. 1 2.4 cents 35 100,000 0.3 
City No. 2 2.06 cents 700 600,000 0.8 
City No. 3 2 cents 60 60,000 1.0 
City No. 4 1.64 cents 50 12,500 2.0 


The time element enters into the above figures, as most 
of the companies named have had their low cooking rate and 
have been pushing the sale of electric ranges much longer 
than the Boston company; consequently the number of ranges 
per 1000 of population sold during the last year would prob- 
ably be larger in Boston than in any of the other cities 
quoted above. It is also quite probable that Greater Boston 
has a larger number of electric ranges installed and sold 
than any other city of the same population in the country. 


Mr. C. E. Greenwood, superintendent of the appliance de- 
partment as to the cost of electric cooking in apartment 
houses, gave the following data on monthly bills: 


Beacon Apartments, small suites, with ranges of the 


kitchenette type withean average of 50 bills $1.60 
Gilbert Apartments, six and seven-room suits, house- 

keeping with maids, average of 50 bills............ 3.12 
Colonna Apartments, three and four rooms, kitchenette 

type of range, average of 50 bills.................. 2.61 
The average of ten private houses with 68 bills...... 4.67 


Mr. S. W. Wilson, of the range division spoke of the 
different questions prospective customers asked. The first 
one usually is, “What does it cost to operate an electric 
range?” From experience, Mr. Wilson estimates the cost 
from 80 cents to $1.00 per person per month on the Boston 
Edison cooking rate, but said that some customers found 
the rate much less. The second question usually raised by 
the prospect is the meaning of “watts” and “kilowatts.” 
Another question is, “Isn’t it much slower to cook by elec- 
tricity than by gas?” This question, Mr. Wilson said, could 
best be answered by experience, and whatever small “time 
element” there is, is more than offset by economies and by 
taking advantage of the stored heat. Mr. Wilson said that 
in some cases he had “grabbed opportunity by the forelock” 
and installed ranges on trial with the understanding that at 
the end of 60 or 30 days if the range did not prove satisfactory 
the company would take it back. He had never had a range 
returned on these conditions. A 
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Electricity for 


an Ice-Rink 
By John F. Duncan 


Of especial interest to electrical men on account of the 
very complete electrical and control equipment 1s Duquesne 
Garden, at Pittsburgh. Standing in the heart of a high- 
class residential district, it caters to the best possible class 
of patrons. The building itself was formerly a car-barn 
of the street-railway company, a type of structure well suited 
to conversion to ice skating. As will be seen from Fig. 1, 
the interior is decorated in excellent taste. A ring of boxes 
with tiered floors surrounds the rink proper. Below these, 
and next to the ice, a bench on a low platform provides a 
resting-place for skaters. The surface of the ice sheet is 


Fig. 2—Motor Driving 80-ton Compressor 


go ft. by 284 ft. Illumination is provided by lanterns of art- 
glass and wrought iron of colonial design. There is one central 
lantern containing four 750-watt lamps; four lanterns contain- 
ing four 500-watt lamps each; and 34 containing one 500-watt 
lamp each. In addition there are 12 500-watt lamps in open 
reflectors. All these lamps are of the nitrogen-filled type. 
Ice Machinery 

Equipment for refrigeration is located in a basement at the 
rear of the rink. It consists of one 80-ton ammonia com- 
pressor driven by a 125 hp. 650 r. p. m. slip-ring induction 
motor, adjustable speed; one 50-ton compressor driven by a 
75 hp. squirrel cage induction motor; one 5 hp. brine agitator, 
two 15 hp. pumps to circulate the brine under the ice; one 
15 hp. turbo pump for the outdoor spray system which cools 
the condensing water, and one 7.5 hp. motor driving water 
pumps for air conditioning and spraying the rink and a 
small air compressor for the control system. 

Ventilation 

In an enclosed space which may contain as many as 
2500 people, most of them in active exercise, ventilation is of 
extreme importance. For this purpose there is installed just 
under the roof a 109 in. plate blower, driven by a 15 hp. motor. 
This exhausts the foul air from a line of overhead ducts 
which encircle the rink. Fresh air at outside temperature 
may be supplied through four 42 in. disc fans, each driven 
by a % hp. motor located at the four corners of the rink. 
These fans may run in either direction. Two of them are 
arranged to discharge air into the rink across the face of open 
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gas heaters. Since the flow of air through these fans is re- 
versible, positive shutters were installed to close the openings 
when the fans are not running. These shutters are operated 
by compressed air. The main supply of fresh air, however, 
comes from either the outside or from the rink level as 
required and is passed through a cold-room to regulate its 
temperature and humidity. 
Making the Ice Sheet 

Condition of the ice sheet is obviously a matter of prime 
importance to the skaters and hence to the management. 
The system for forming and maintaining a satisfactory skat- 
ing surface is one worked out by Dudley H. Scott of 
Cleveland. In the construction of the rink the brine pipes 
are laid just above the bottom of a shallow tank. White sand 
is then filled in around and for a small distance over them. 
This is then saturated with water and frozen. Over the 
top of the mass, water is sprayed and frozen in successive 
layers until a sheet of ice several inches thick is formed. 
The surface is then scraped and a final flooding and freezing 
given, when it is ready for the skaters. 

At the opening of the session the temperature of the room 
is allowed to rise sufficiently to melt a thin film of water 
on the ice surface. By controlling the temperature of the 
room through the use of the gas fires on cold days and the 
air-cooling room on warm days, and by controlling the tem- 
perature of the brine, it is possible to keep the surface of the 
ice at a temperature just low enough so as not to become 
slushy and high enough not to be brittle. As soon as the 
session is over, the ice is scraped deeply enough to remove 
all cuts made by the skaters. The “snow” removed by them 
is dumped into a melting-tank, and what small amount fe- 
mains is taken up by rubber “squeegees” pushed by men on 


Fig. 3—Motor-driven Scraper 


skates. Water is then sprayed on to cover the surface com 
pletely and this is frozen before the next session opens. 
By this careful process the ice surface is always clean and free 
from cracks and chipping during the session is at a minimum. 
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Cleaning the Ice 


For scraping the ice, an ingenious electric tractor is used, 
as shown in Fig. 3. This was made by mounting a 10 hp. 
slip-ring induction motor and control on a small automobile 
chassis, connection being made to the former transmission 
shaft by a chain. The tractor draws a trailer which carries 
a planing blade adjustable as to depth of cut. A maximum 
speed of 10 m. p. h. can be made. Power is supplied through 
a 3-conductor cable drawn into an armored hose. This is 
in two parts. The upper part is connected to the supply 
line through slip rings on a drum rotated slowly by a 1/3 hp. 
motor. From the drum the cable drops vertically to a coup- 
ling within reach from the ice surface. The lower part is 
fixed to the tractor and when coupled to the upper part it 
trails on the ice. When not in use the coupling is broken, 
the upper part drawn up out of view and the lower part 
coiled up on the tractor. 


Control Equipment 


Supervision over the refrigeration and room temperature 
and control over the latter is maintained from a glass-en- 
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Fig. Control Panels 


closed room at one end of the rink. Referring to the general 
view shown in Fig. 4, the panel on the extreme left controls 
the lights in the rink itself and the second panel carries the 
supervisory equipment. At the top of this are two groups of 
buzzer and lamp indicators to show when outside doors are 
left open. In the center immediately below them is a wind- 
direction indicator operated from a vane on the roof con- 
nected to a 16-point ignition timer. A 17-wire cable runs 
from this to the telephone switchboard lamps mounted 
around the dial shown. At the bottom of the panel are an 
aneroid barometer and a hygrometer connected with the out- 
side air. On the disk is the indicating galvanometer of a 
temperature-measuring system. The switching apparatus for 
this is mounted just above it on the panel. Temperatures 
can be read of the outside air, at three points in the rink, 
in the ice surface, at several points in the refrigerating 
System, and elsewhere as desired. Gauges for the refrig- 
erating system and a clock make up the balance of the 
equipment on this panel. 
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The third panel controls the lighting of other parts of 
the building and the fourth panel carries switches for the 
blower motor. Double-pole switches are used for those 
which are reversible. The valves below this panel control 
compressed air to open and shut dampers at each of the 
four side-wall fans, and to turn on and off the gas supply to 
each of two large open-flame heaters in the rink. Pilot 
flames are used to light the main burners. It is thus possible 
for the engineer in charge to observe the condition of the 
ice sheet and to hold the temperature of the ice and of the 
room at a point which will ensure the best skating surface. 

Power for Duquesne Garden is furnished at 220 volts 60 
cycles, 3-phase, by the Duquesne Light Company, at a rate 
which is based on 166 kw. maximum demand. For the month 
of January, 1917, the energy consumption was 61,600 kw.-hr. 
for power, 10,350 kw.-hr. for light, and 327 kw.-hr. for lighting 
a ball-room in another part of the building. The total con- 
sumption was billed as follows: 


Demand Charge: First 100 kw. @ $1.00 $100.00 
Additional 66 kw. @ 0.50 33.00 
Power Charge: 10,040 kw.-hr. @ 0.022 220.88 
20,080 kw.-hr. @ 0.011 220.88 
42,157 kw.-hr. @ 0.005 210.79 
l 8785.55 
Less Discount 40.16 
745.39 


This brings the cost of power to 1.046 cents per kw.-hr, 
All the motors mentioned above, as well as a 5 hp. motor 
driving a skate grinder, are for 220 volts. The lighting 
is on 220/110 volts 3-wire. Two % hp. carbonators in the 
soda fountain are driven from the 110 volt supply. 

The rink is under the management of Paul Qualtrough, 
and the plant is under the supervision of William S. Dawson. 
There are three skating sessions each day of approximatcly 
2½ hr. each. 

+ + + 


A Co-operative Electric Cafeteria 


The New York Edison Company is carrying on an interesting 
experiment in the form of a co-operative electric Cafeteria. 
The term “experimental” seems hardly applicable for the plan 
is well past the experimental stage and has taken its place in the 
regular daily routine of the young ladies employed in the 124 
West 42nd Street offices of the New York Edison Company. 
It has met with the enthusiastic approval of Mr. Arthur Wil- 
liams, General Commercial Manager, and is carried on directly 
under the auspices of the Bureau of Home Economics of 
which Miss Anne Broome is manager. 


The electric apparatus used in the preparation of this Cafeteria 
Luncheon consists of ranges, grills, a coffee urn, tea kettle, a 
waffle iron, cake and egg mixers, an ice cream freezer and a 
warming oven. Also of great importance in the little culinary 
department is an electrically operated refrigerator and a dish 
washer. The preparation of the food is, in fact, a daily demon- 
stration of the practical use of electrical cooking apparatus and 
visitors are always welcomed to these demonstrations. The 
scheme is so conducted as to be entirely self-supporting and 
more than thirty girls participate in it. The cost of a luncheon 
ranges from 15 cents to 35 cents according to a girl’s appetite 


and taste. Here is a typical menu: 
Tomato Bisque .............. 0.0 eceeeeeee 5c 
Meat Loaf and Ricke k loc 
Baked sweet potatoes 50 
Für..., ³ðU ʒ peace eina 50 
Chocolate Layer Caldtee Launa. 5c 
Bread, 2 sli cee cc cece eee ceee Ic 
e, sees 2c 
Tea, Coffee, Milk .......... 0.0... cc cca 30 
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Concrete Manhole Construction 


By C. A. Dalrymple 


In the March issue Mr. Dalrymple told the kinds, shapes and sizes of manholes for 
main lines, transformers, and service connections, with the necessary materials. This 
article takes up manhole covers; the ventilation and drainage of manholes; construc- 
tion of forms; avoidance of underground obstructions, cost of building, and manhole 


equipment. 


The manhole heads and covers should be placed over the 
center of the manholes making it easy to set up rigging for 
installing cable, and making it more difficult for careless 
workmen to use the cables as steps in entering and leaving 
the manholes. The head is supported by concrete reinforced 
with I-Beams or scrap rail. Where 4½ in. or 5 in. scrap rail 
can be obtained, it will answer the purpose and will cost con- 
siderably less. The manhole castings are made round, square 
and in rectangular shapes. The square and rectangular 
shapes are undesirable as too much care must be taken in re- 
moving and replacing the covers. Jn many instances, these 
types of covers have fallen in the manholes, injuring the ca- 
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Fig. 10 


bles. The round type manhole castings are far superior to 
any other type as they are easily handled without danger of 
them falling into the holes. The small round casting as 
shown in Fig. 10 has 29.5 in. opening and is placed on trans- 
mission manholes, small manholes in suburban sections and 
service holes. The large round casting as shown in Fig. 11 
has a 35. 25 in .opening and is placed on main line manholes, 
and also on transformer manholes, as there is ample open- 
ing in this casting to allow the lowering of the largest-sized 
underground transformer. Where the municipal authorities 
object to the appearance of cast iron covers on manholes in 
asphalt paved streets and in locations where the noise made 


by wagons running over the iron covers is objectionable, an 
asphalt filled cover can be used instead of the iron covers. 

Manholes should be well ventilated and kept in a sanitary 
conditions so as to eliminate unhealthful working conditions, 
prevent explosions and fires due to collected gases and allow 
excessive heat to escape. Perforated manhole covers are ef- 
fective in most cases, and ventilating pipes rising above the 
surface of the street are used,in manholes where there is 
excessive heat and where transformer capacities exceed 200 
kva. Figs. 12 and 13 show various methods of installing ven- 
tilating pipes; the outlet pipe in Fig. 13 may be omitted if 
necessary. 


OETAILS OF GHALL POUND. 
MANHOLE MEAD AND COVER. 


Fig. 11 


Where it is necessary to drain manholes, they should be 
connected with the sewer as shown in Figure 1 so that the 
water will at once run off. A suitable tile trap should be em- 
ployed to prevent the sewer from backing up and filling the 
manhole. Where it is necessary or impossible to connect with 
the sewer, the following method can be used to advantage. 
When excavating for the manhole, a pit is dug in the bottom 
of the hole and a small barrel without top or bottom placed 
in it. The outside is surrounded with three inches of con- 
crete and the barrel filled with small stones and gravel, the 


concrete floor being flush with the top of the barrel as shown 


in Fig. 14. 
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The forms for building concrete manholes are constructed 
of tongue-and-groove boards, mounted on 4 in. by 4 in. posts 
and thoroughly braced with 2 in. by 4 in. cross pieces as 
shown in Fig. 15. The forms for building concrete service 
manholes are also constructed of 1-in. boards, mounted on 
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3 in. by 4 in. posts as shown in Fig. 16. These forms are 
constructed in four parts which make it very easy to remove 
them, and they may be used several times which greatly re- 
duces the cost of the holes. Figs. 15 and 16 also indicate 
the amount of lumber required and the cost of building forms. 
When obstructions are met which cannot be removed, these 
standard forms cannot be used and it will be necessary to 
build special forms for the regular shaped holes. To pro- 
vide an opening in the roof, a wrought iron ring as shown in 
Fig. 17 is placed in the proper position on the false roof be- 
fore the concrete is poured. The ring is provided with hasp 
and staple, and when concrete has set the ring is easily re- 
moved. This ring is inexpensive and will last for a long 
time. 

In building concrete manholes, the necessary excavation is 
made the proper size and depth. Where drain is to be in- 
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Fig. 16 
stalled, place in the bottom of the manhole a concrete floor 
6 in. in thickness, which should be put down to drain toward 
the center of the hole. The form for building the hole, as 
Shown in Figs. 15 and 16 is now put in its proper place, and 
concrete poured for the side walls. The concrete is worked 


Fig. 17 


with a spade alongside of form in order to secure a smooth 
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finish of walls. The concrete is allowed to set until sufficient: 
ly hard and then the form is removed. A false roof is then 
built, the required number of 4% in. rail or I-beams and the 
wrought iron ring, as shown in Fig. 17 are put in place. Con- 
crete is then poured to a thickness of 4.5 in, the proper size 
coating is then put in its permancnt position and the con- 
crete is poured until the total thickness of the roof is 6 in. 
After the concrete roof has set, the false roof and iron ring 
are removed and the walls plastered where necessary and 
washed down with cement water to give them an even finish. 
The paving is then restored and the manhole is ready for use 
The table shown in Fig. 18 indicates the amount of paving to 
be taken up and replaced for various sizes of manholes. This 
table is based on over-cuts required to restore paving proper- 
lv. The table shown in Fig. 19 indicates the amount of dirt 
excavation, removable and refilling necessary for various sizes 
of manholes under different kinds of paving. This table does 
not include excavation that is necessary for sewer connec- 
tions. Fig. 20 indicates the amount of material required for 
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concrete manholes. It is based on using concrete 1: 3: 6 
mixture and the I-beams or rails having a full bearing on 
the walls of the manhole. 

Obstructions are often met in the installation of manholes 
and service holes. It is best to find these obstructions, such 
as water, gas, and telephone lines, by digging test pits at 
the proposed location of the manhole. These test pits dug 
in the shape of a cross. It is then a very easy matter to de- 
termine where to build the hole. There may not be suffi- 
cient room at first to install the manhole, but upon a closer, 
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examination of the obstructions in the test pit, it may be 
found that by changing the location of one of the pipes, the 
manhole can readily be installed. The changing of the pipe 
is then requested of the owncr and the expense charged 
against the building of the manhole. In other cases, obstruc- 
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tions show up in the test pits which cannot be moved. It 
is the necessary to shelf the manhole under the obstruction 
and build a long neck on the manhole. 

The costs in Table, Fig 25, are compiled, using the average 
unit price of various kinds of materials delivered on the job 
throughout the State of New Jersey. These figures cover 
costs of building manholes, including the replacing of paving, 
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Fig. 19 


but do not include cost of sewer connection. Allowance is 
also made for supervision, inspection, permits, and an average 
cost of overcoming obstructions. 

Very little equipment is necessary in manholes outside of 
sewer construction. It is, however, advisable to install a U- 
bolt located directly under and opposite the entrance of the 
duct lines when building the hole. It is fastened to the wooden 


MATERIAL REQUIRED FOR VARIOUS SIZES 
OP CONCRETE MANINOLES. 
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Fig. 20 
form before pouring, and when the form is removed, 
the bolt is properly embedded in the concrete. The U-bolt 


is used for pulling cable and adjusting slack. 
Ample facilities should also be provided in each manhole, 
either with concrete shelves or adjustable cable hangers for 


~ 
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supporting cables. Many cables have been ruined on account of 
not having proper method of support. 

All ducts and pipes leading from manholes or service holes 
to the premises of customers, should be sealed to prevent ob- 
noxious gases from entering premises. 


COST OF CONCRETE MANHOLES UNDER VARIOUS 
KINO OF PAVING. 
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Fig. 21 
Where manholes are exceptionally deep, an iron ladder 
should be installed in the hole. The ladder is fastened to the 
floor and roof with expansion bolts. 
Drip pans are sometimes placed in the cast iron covers to 
catch the water that may come through vent holes of the 
covers. ` 
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Plan and Elevation of Service Manhole at Side of Duct Run 


This cut was omitted from the first section of Mr. Dalrymple's 
article. 
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A Record of Successful Practice and Actual Experiences of Practical Men. 


Methods of Slip Measurement 


The slip of an induction motor is the difference between its actual and its syn- 
chronous speed, expressed in percent. of the latter. While it can be measured by ob- 
serving the actual speed with a revolution-counter and stop-watch and calculating the 
synchronous speed from the line frequency and the number of poles, yet small errors 
in either of these are so much magnified in the result that a value of slip obtained is 
worthless. Direct measurement is the only satisfactory method and fortunately this is 


not difficult to make. 


There are two general means of measuring slip. One 
involves apparent motion of an object rotating or vibrating 
at one frequency, and seen at intervals corresponding at an- 
other frequency. These methods may be classed as “strob- 


oscopic.” The other involves the making of an electric 


contact. 
Visual Methods 


Of the visual methods the simplest is that in which a 
sector disc attached to the motor shaft is observed by a 
source of light which flashes twice during each cycle. The 
disk is divided into alternate sectors of black and white. 
For motors having 2 or 4 poles a disk having 2 black sectors 
is used, for 6, 12, 18, 24 and 36, poles a 6 sector disk, for 8, 
16, 24 or 32 poles, an 8 sector disk, for 10, 20 or 30 poles, 
a 10 sector disk, for 14, 28 and 42 poles, a 14 sector disk. 
Sometimes a single disk is used, divided into rings as shown 
in Fig. 2. In use, the eye is fixed upon one particular point 
of the disk, and the number of sectors passing is counted. 


m 
The formula for slip is then s = —— 
120f 
where p = number of poles on the motor 
m — number of black sectors seen as passing the 
observation point per minute 
120f 
n r. p. m. at synchronous speed 
m 


f = line frequency 
n' = actual r.p.m. 
n — n 


S = slip = 
n 
The proof of the above formula is as follows: 


Assume that the sector disk is seen twice per cycle, as 
will be the case when lamp is used to light up the disc. It 


will therefore be seen 120f times per minute. But at syn- 
120f 


chronism the disc is rotating at r. pm. Therefore 


the disc will be seen p times per revolution. That is, each 
sector will be seen in p different positions, so that regardless 
of how many sectors there are, the disc will seem to be 


divided into p sectors. If actual number of sectors is not 
a factor of p, i. e., if we use a 14-sector disc on a 24-pole motor, 
the sector will not come into the same position at each flash 
and no clear-cut picture can be seen. Further if a disc having 
6 equal sectors of black and white be used on an 18 pole 
motor, there will be so much overlapping that it will be 


Fig. 2 


difficult to see the sectors clearly. On this account it is 
best to divide the disk into twice as many equal parts as 
the maximum number of poles on the motor, & ts to be 
used with, and then paint only as many black as the small- 
est number of poles on the motors. An example of this is 


shown in Fig. 3. 
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During one minute the sector disc will be seen 60 X 2f = 
120f times, and n'p sectors have passed the observation point. 
During that time the observer counts m sectors as having 
seemed to pass. During the time that it takes 1 sector to 
seem to pass, in reality one less sector has passed than there 
have been flashes of light. Hence in 1 minute, 

No. of flashes — No. seem to pass = No. actually passing, or 


120f m 
120f — m = n'p or — — = »' 
p p 
120f 
Since n = we may substitute: 
p 
ni m 
n — — = norn — n = — 
b p 
n—n m 
But s = „so that S = 
n pn 
ni 
Substituting for np s = 
120f 
For 25 cycle circuits we have s — 0.000333m 


and for 60 cycle circuits we have s = .000139m 

For a source of light which will flash twice per cycle, 
it is customary to use an arc fed by the motor supply circuit, 
This goes out and lights up on every alternation of voltage, 
or twice per cycle. A tungsten lamp also has this property, 
and it can be used satisfactorily where there is but little 
other illumination on the disk. Another method is to view 
the disk through a second disk rotated by a synchronous 
motor and having as many slots in it as its motor has poles. 

Zero Visual Methods 

There is an evident source of error with any of these 
devices, the counting of something which may happen several 
times a second. It would be much more accurate to have 
the sector disc driven at an adjustable speed such that for 
any slip it could be made to “stand still” as seen by the ob- 
server, Once means of doing this is to have a long conical 
drum mounted in a frame and driven from the motor 
shaft. At the small end the drum is exactly the same diameter as 
a movable steel wheel which turns the sector, As the ship 
increases, the wheel is moved along the drum until the 
sector wheel's speed again becomes synchronous and the sectors 
appear to stand still. A pointer traverses a scale which can be 
graduated in per cent. slip. Both wheel and drum are hardened 
and ground to exact dimensions. 

A Vibrating Reed Slip Indicator 

For determining the slip of induction motors the Westing- 
house Electric & Mfg. Company of East Pittsburgh, Pa., has 
developed and is using the device shown in Figs. 5 and 6. 
This device is known as a vibrating reed slip indicator. It 
consists essentially of a stand upon which is mounted a gear 
box, a rotating slotted disk, an electromagnetic vibrator with 
steel reed, the necessary resistance, and a lamp for illumina- 
tion purposes. 

The disk is arranged to be driven mechanically from the 
motor under test through a short flexible shaft and separable 
coupling with sleeve, so that the indicator may be attached 
and detached to the driving shaft of the motor while running. 
The disk may be driven direct or through gears. The gear 
box consists of three sets of pinions by means of which the 
disk may be driven at various ratios with respect to the 
speed of the motor under test. The pinions are marked o, 4, 
and 8. These numbers indicate the percent. slip at which the 
vibrating reed will be seen to apparently stand still when the 
rotating disk is driven through the gears. 

Five disks are furnished with the indicator, each having 
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a different number of slots. A disk corresponding to the 
number of poles of the machine being tested, or an even 
factor of them must be used. To enable a clearer and more 
distinct view of the reed to be obtained, a two-slot disk should 
be used for a two and four pole machine; a six slot disk for 
6, 12 and 18 pole machines; an eight slot disk for 8, 16, and 
24 pole machines; a 10 slot disk for 10, 20, and 30 pole 
machines; and a fourteen slot disk for 14 atid 28 pole 
machines. 

In starting a test the gear box must be lined up with the 
motor shaft. The vibrator is then lowered until the reed can 
be seen through the slots in the rotating disk. The effective 
length of the steel reed may be varied so that its natural 
period of vibration will correspond to that of the circuit. 
Under such conditions the vibrations of the reed will be free 
and uniform. Marks on the reed indicate the 25 and 60 
cycle positions. Positions corresponding to other frequencies 
may be found readily by shifting the reed up and down until 
the vibrations become normal 


Fig. ide View 


Fig. 6—Rear View 


When the motor under test is Operating on 110 volt circuits 
the clectromagnet of the vibrator is excited from the same 
circuit. When the motor is operating on higher voltages 
the magnet is excited from the 100 volt secondary of a po- 
tential transformer whose Primary leads are connected across 
one phase of the same circuit on which the motor under test 
is Operating. 

In operation, the reed is observed through the slots in the 
revolving disk. With the disk driven and with the motor 
running at synchronous speed, a view of the reed will be ob- 
tained a certain number of times a revolution, and if the 
number of holes in the disk is an integral factor of the num- 
ber of poles of the machine under test, the reed will be seen 
in the same position each time. That is, it will be seen to 
apparently stand still. If, however, the motor is operating 
at a speed slightly different from synchronous, the reed will 
be seen in a different Position at cach revolution of the disk, 
when it will apparently oscillate from side to side similarly 
to a pendulum. 

As the reed vibrates in synchronism with the circuit, the 
apparent oscillations will correspond to cycles slip. The ef- 
fect will be the same whether the speed is above or below that 
of synchronism. The rate then of the apparent oscillations 
of the reed is a definite measure of the slip. A complete 
oscillation corresponds to one cycle slip, and when the disk 
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is direct connected to the using 


motor the slip 5 = 
120f 


the notation above. With the disk driven through the gears 
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the percent. slip is equal to the marking on the pinion (o, 4, 
or 8) to which the motor is connected, plus or minus the 
percent. slip as determined above. Whether the sign is plus or 
minus may be ascertained readily by noting the change 
in the rate of oscillations with change in load. If the oscill- 
ations increase with increased load the sign is plus; if they 
decrease the sign is minus. The actual revolutions may be 
readily computed from the known frequency of the circuit and 
the per cent. slip. By the use of a frequency meter in con- 
junction with the indicator, the r. p. m. of the motor may be 
more accurately obtained than by the use of a speed counter. 

The greater the slip of the motor under test the greater 
will be the number of apparent oscillations of the reed. As 
the slip increases the oscillations will become so rapid as to 
be impossible to count accurately. By numerous trials with 
this indicator, it has been found possible to count oscillations 
up to a rate of 150 per minute with an crror not greater than 
two-fifths of a second. In the case of 60-cycle motors this 
would correspond to a slip of 2.08 percent. As a large pro- 
portion of induction motors, however, are built for 60-cycle 
operation and have a percentage slip varying from two to 
eight or more, the use of such a device as the indicator would 
be very limited if the disk could only be driven direct from 
the motor shaft. 

If, however, by means of some intermediate element as a 
gear, the rotating disk can be speeded up a definite amount, 
say four percent., then the disk will revolve synchronously 
and the reed will apparently stand still when the motor has 
a slip of exactly four percent. This value may then be 
taken as a new point of reference and the slip in alterations, 
up to 150 per minute, may again be counted. This constitutes 
the whole function of the gear box. As previously stated, 
there are three pinions in the gear box. The middle one 
drives the disk direct. The one near the supporting column 
drives through a gear ratio of 50 to 48, and the outer onc 
through a 50 to 46 ratio. 

In the determination of the percent. slip normal frequency, 
it is not necessary to know the actual operating frequency, 
if it is close to normal, as the slip in rpm. will be practically 
the same constant output over quite a range of frequency. 
In determining the actual rpm. it is sufficiently accurate for 
most purposes to assume the frequency of the circuit to be 
as indicated on a reed type frequency meter. This indicates 
one-half cycle on 60-cycle circuits and one-fourth cycle on 
25-cycle circuits, so that an error of not more than one-half 
of this is probable. Computing then from its readings a re- 
sult will be obtained well within the accuracy that is possible 
with a speed counter. 


The Dooley Electrical Method 


For electrical slip-measuring devices there are many possi- 
bilities, but only a few have been put to practical use since 
the simple disc method is quite satisfactory. One method 
described by C. R. Dooley is quite suitable for any test-room 
or laboratory. A small cylinder of insulating material is 


mounted on a shaft held in a frame as shown in Fig. 7. The 
number of segments must be the same as, or a sub-multiple 
of the number of poles of the motor. Brushes (3) and (4) 
apply line voltage through a resistance r to the sets of seg- 
ments. The brushes (1) and(2) are connected to a low- 
reading d. c. ammeter I. When these brushes are separated 


ELECTRICAL AGE 39 


for an instant by the insulation between segments, the am- 
meter is connected across the a. c. line and will indicate a 
current flowing. If the drum is rotating at synchronous 
speed, the next contact will be made on the next half of the 
voltage wave at the same relative point as before and since 
both the instrument connections and the voltage are reversed 
the current will flow through the ammeter in slip, the 
same direction as before. Thus at synchronous speed the 
ammeter will indicate a constant current. At other speeds, 
however, the connection will be made at a different point 
in each half-wave, so that the current will change from 
a maximum to a—maximum. The pointer will swing back and 
forth, making one swing for each cycle lost. If there are 
w 


w swings per minute, s = 
120f 

Instead of the ammeter, a polarized bell with one gong 
removed (such as used on testing magnetoes) can be used. 
There will be one stroke per cycle lost. A telephone re- 
ceiver can also be used; there will be a hum of periodically 
changing strength. Counting alternate “peaks” in the amount 
of sound will give w. 


+ + + 


Synchronous Condenser for Voltage 
Regulation 


The largest synchronous condenser installation in the 
world is that in operation at the Eagle Rock substation of the 
Pacific Light and Power Corporation at Los Angeles, Cal., 
which is at the end of two duplicate 150,000-volt transmission 
lines, each approximately 241 miles long. A 15,000-kva., 
Westinghouse synchronous condenser is being used for 
maintaining a constant voltage from no load to full load, at 


the substation end of the line. Full load on the transmission 
line drop that would otherwise obtain. The results secured 
tor. 

The operation of the condenser to date shows that the 
voltage regulation is all that could be desired. That the line 
could not be operated satisfactorily without the condenser 
is proven by the fact that in the initial operation with 135,000 
volts, grounded neutral, at the power house end of the line, 
the voltage at no load at the receiving end of the line at 
Eagle Rock substation without the condenser in operation, 
was 211,000. In other words there was a variation of 76,000 
volts from no load to full load. 

The. installation was designed to hold the voltage at the 
substation constant with the power factor of the load averag- 
ing around 80 per cent. That is, the calculations were based 
on a load of 80 per cent. power factor, which would mean 
that under the load conditions assumed, the line voltage 
would remain constant but the power factor would necessar- 
ily vary. 

Under no-load conditions, the condenser operates at full 
load kva. and zero lagging power factor, in order to counter- 


40 
act the effect of the charging currents in the line. Under 
load conditions the condenser works at full kva. and zero 
leading power factor, to reduce, by better power factor, the 
iIne drop that would otherwise obtain. The results secured 
in operation have fully met the expectations of the calcula- 
tions. 

The ability of the synchronous condenser to maintain the 
voltage has been further proven by the fact that after a 
“bump” of approximately 15,000 kva. the voltage variation 
was less than 4 per cent., and was brought back to normal 
again in from five to ten seconds. 


$ $ + 


Some Interesting Experiences 
By G. C. Woodworth 


Since 1890 the writer has been engaged in installing and 
operating and rebuilding small power plants, and it is safe 
to say that we have met with some very trying yet interesting 
experiences. 


Where Everything Was Wrong 


In 1894 the writer installed his first power plant in his na- 
tive town in western New York. This plant was installed in 
connection with a good working plant run by water power 
and using steam power when the water was low. The own- 
ers wanted to light the town and have the benefit of the 
water power for the electric plant and use the engine of 
the electric plant to operate the wood working plant. I was 
expected to design the whole layout, including building, and 
to lay out and build the street lighting system and have the 
plant in full operation in a little less than three months in 
order to fulfill the contract with the town. When all was 
ready to start it was desired to start the Street lighting first. 
All the apparatus was new to us, and the factory advised that 
we should let them send a man from there to start up, but 
the owners turned down the proposition with the statement 
that they had hired a man to do this job and were paving 
him $60.00 per month. After trying in vain to make the arc 
lamps burn, though the machine did generate all O. K., we 
went home about midnight for a much needed rest, which 
we were unable to obtain owing to the failure of our attempt 
to light up the town as we had expected. The next morning 
we received our “blessing” from the owners of the plant say- 
ing: “You have spent our money and ruined us. We have 
been told by a man doing house wiring that if you had 
known your business you would not have tried to install 
a large incandescent (series) lamp on the arc circuit, which 
you have done in the most conspicuous place possible; that 
is the band stand in the center of the town.” So for the 
present I stepped aside and a telegram was sent to the 
factory to come and straighten things out, but, in the mean- 
time, I had discovered the trouble. The lamps were merely 
switched off. I had been using a lamp where the switch 
worked the other way and the laugh was on the other guy 
and I was happy. 


Water Column Tap Plugged 


In 1896 I was engaged to rebuild a small plant in North 
Carolina that had been badly neglected and that had been 
closed down over a ycar because the owners were unable to 
make it pay expenses. This power plant consisted of one 
thirty-light arc machine, and one sixty kw. a.c. machine for 
house lighting; both belt driven from a center crank high 
speed engine. We found upon taking charge, that the arc 
would flash clear off several times an hour causing the engine 
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from several leaky joints, and the engine could be heard two 
blocks away, and although the load was not at all excessive, 
yet in the boiler room we found coal banked against the 
draft doors, and two steam jets in full blast, one under the 
grates to push and the other in the stack to pull, the coal 
was of a good quality, run of mine, the feed water was heated 
by a good American heater. The town was lighted with 
twenty-two open arc lamps and upon examination it was 
found that fourteen of the twenty-two lamps were connected 
in the circuit that wrong way, thus throwing the light up- 
wards and burning up the carbon holders and other parts of 
the lamp, making the cost of renewals and repairs of lamps 
as high as seventy-five cents per lamp per month. A steam 
flue blower was used to clean (?) the boiler tubes, and yet 
we found the tubes coated with a thick coat of soot. A 
flue scraper was immediately ordered, and when brought into 
use it was found that several of the flues were plugged nearly 
full of soot caked on by the use of the flue blower with wet 
steam. After setting the rocker arm of the exciter forward 
where it belonged, that trouble was cleared up, then the 
engine was overhauled and the steam leaks received proper 
attention. Street lamps were put in order; both of the 
steam blowers were discontinued and removed and the plant 
gave good service on a little less than one-half of the coal 
used before these charges were made. 


The Switch Was Open 

The steam connections for water columns on return tubular 
boilers should never be made through the tube sheet, but 
should be made through the top of the shell. The writer 
had an experience once that gave him a lesson on this sub- 
ject that he can never forget. I had charge of a power plant 
about ten years ago where the steam was generated with two 
boilers 66 in. by 16 ft. with 4 in. tubes. Filtered water was 
used from a stream, alum being used as a coagulant in the 
Process and this necessitated the use of soda ash to counter- 
act the alum, thus keeping the boilers from pitting. One 
morning the fireman sent for me in a hurry, there being trou- 
ble in the boiler room. Arriving there we found everything 
in confusion; number one boiler was leaking very badly and 
growing rapidly worse, the glass gauge showed about two 
gauges of water. The fireman was a good reliable man, and 
he said the water had been kept at its proper height and 
that there had been no low water. The fire was drawn and 
the boiler allowed to cool down and when inspected about 
half the tubes were leaking on the back head. As soon as 
possible a man was set to work expanding and beading the 
tubes and the boiler inspector sent for. The water column 
was taken down and the water connection examined and was 
found to be in good order. When the boiler inspector came 
he pronounced it a cost of low water, but after the repairs 
were completed and after giving the boiler a thorough (?) 
internal inspection he Pronounced everything O. K. for 
another trial. The boiler was again fired up, and everything 
seemed to be all right, but in three or four days the boiler 
went to the bad again, and this time we were obliged to put 
in several new tubes. The water column was again taken 
down and this time the steam connection was also taken out. 
A 14 in. nipple screwed into the flue sheet about twelve 
inches above the flues was found plugged with a hard white 
scale about three-eighths of an inch thick. This the boiler 
inspector said was caused by “mudwash” and advised that 
the steam connection should be made from the top of the 
boiler. This was done and we had no further trouble from 
that source, but our troubles were not yet ended, but only 
transferred to the engine room. 


A Broken Shaft? 

The sick boiler was Steamed up a second time about eleven 
P. M. A terrific noise was heard in the engine room where 
the center crank engine was driving a belted 75 KVA. al- 
ternator for the night load. The engine was trying to go out 


APRIL, 1917 


through the roof, and take the foundation with it, but we 
managed to get the large unit started and then shut down the 
rattle box expecting to find the engine with several loose 
pieces, but could discover nothing out of place or loose. 
The next morning after going over the engine very care- 
fully it was again started and seemed to run quite smooth 
until the speed came up to about 200 r.p.m. and then the 
fun began and by the time the normal speed of 300 r. p. m. 
was reached the governor pulley wabbled very badly and all 
signs pointed to a broken shaft. A new shaft was telegraph- 
ed for, but we were notified that it would be three weeks 
before shipment could be made. After wating over a month 
for the shaft it came with the key way cut wrong for the 
governor pulley. This was not noticed until steam was 
turned on and the engine ran backwards. The old shaft 
was taken out and a hammer test applied then put in a 
lathe, and in no way was it possible to detact anything wrong. 
When the new shaft was put in place after changing the key 
way the engine ran O. K. 

Now, will some of the boys please tell us what way the 
shaft was fractured and why did the trouble show up during 
a light load, and why, if the shaft was fractured, was it im. 
possible to detect it in the tests made? 

Graham, N. C. 
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Electrical Equipment of Ice Plant 


One of the most modern and efficient electrically operated 
plants of its kind is that of the Columbia Ice Company, 
Homewood, Pittsburgh, Pa., which produces ice from raw 
water by what is known as the drop pipe system. The plant 
has a capacity of 120 tons of ice per day in 400 pound blocks 
and is said to have the reputation of being able to produce a 
ton of ice at a power consumption of 42 kilowatt hours. In 
other words, the company is making ice for less than what it 


Machine Room of Columbia Ice Company 


would cost for fuel were the plant steam driven. This is 
due in a large measure to the efficiency of the motor drive. 

The entire electrical equipment, including motors, switch- 
boards, and transformers was furnished by the Westinghouse 
Electric & Mfg. Company. A total of 400 horsepower in 
induction motors is installed. Current for the operation of 
these motors is furnished by the Duquesne Light Company 
of Pittsburgh, at 2200 volts and is stepped down to 220 volts 
by means of three 100 kva. and a like number of 30 kva. 
transformers. 

The freezing room contains two tanks, each with a capacity 
of 720 cans. The York flooded system is empleyed and the 
brine in both tanks is kept in constant circulation by means 
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of four brine circulating pumps driven by 2 horsepower, 850 
rpm. squirrel-cage, vertical motors. Two York ammonia 
compressors are utilized, rated at 220 lbs., compression at 20 
Ibs. back pressure. One of the compressors has a capacity of 
80 tons and is belt driven by a 250 horsepower, 430 rpm., slip 
ring motor. Usually only one compressor is operated, the 
smaller one being held for reserve and for use during summer 
when extremely heavy demands are made on the plant. 

The water which is pumped as needed direct from city 
supply pipes, is sent from the tank to a cooling tower by 
means of a centrifugal pump connected by flexible coupling 
to a 15 horsepower, 1155 rpm. squirrel cage motor. The 
water leaves the cooling tower at a temperature of 75 degrees 
and passes to a Shipley type shell and tube ammonia con- 
densor which it leaves at a temperature of 82 degress. It 
then passes through a recooler and goes back to the tank 
again. Thus there is a continuous circulation of water. 

Two 16 x 12 inch Gardner compressors, each of which is 
belted to a 35 horsepower, 585 rpm. slip ring motor, are 
utilized for furnishing air to purify and clear the ice for 1440 
cans. Only one compressor is operated at a time. The air 
is furnished at 25 lbs., pressure reduced to 18 pounds, passed 
to a large receiver, and there further reduced to 5 pounds for 
use on cans. The air then passes to a two-pipe water cooler, 
after which it is sent through an ammonia cooler when the 
temperature drops and all moisture is taken out. 

The cooler is in the form of a rectangular tower. Air is 
taken through the cooling chamber of this tower at a velocity 
of 2000 feet per minute by means of a Buffalo Forge Com- 
pany’s exhaust fan driven by a 20 horsepower, 860 rpm. slip 
ring motor. 

The economies shown by this plant as well as by others 
of a similiar nature, mark a distinct advance for raw water 
ice plants, and proves the superiority of electric motor drive 
for the ice making industry. 

+ + + 


Some Load Despatching Practices 


By W. F. Bellinger 
Assistant Load Despatcher, Georgia Railway & Power Co. 


There are in our system six plants, 15 substations, and 
about 550 miles of transmission lines and feeders on which 
are 175 important switches. We have line crews stationed 
at the following places: Gainesville, Cartersville, Lindale, 
Boulevard, Newman and Atlanta. There are about 350 miles 
of company telephone line. 

In the load despatchers office 1s a large map of the system, 
showing all important switches on the lines. In conjunction 
with this is a plug switch-board with a corresponding number 
for each switch on the map. There is also a plug-board for 
all the plants and substations. 

Then there is a telephone board, consisting of 30 jacks, 
which reaches nearly every department of the company. All 
business of this office is transacted over the phone. On or- 
dinary days when there is no trouble, about 1,500 calls are 
handled, or about one a minute. 

In the past it was customery to cut out any customer to 
work on a cut-in or substation, without regard to conditions. 
Now a line clearance order is required. This originates with 
the foreman as an application. The superintendent of trans- 
mission goes into the merits of the particular trouble and 
issues the order if he deems it necessary. The order then 
goes to the superintendent of the electrical department for 
his approval; and then to the sales manager, who makes 
the necessary arrangement with the customer and forwards 
the order to the load despatcher’s office. 

In case of interruptions, there is a acit understanding with 
all plants and substations to open up all switches, so that 
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each plant can restore power to the good lines (providing 
one line has broken down). As soon as the substation re- 
ceives power again (indicated by a pilot light) the operator 
closes the switches. The plants hold out one minute in 
order for the substations to get in shape. All of our stations 
being supplicd with automatic switches, when an interrup- 
tion occurs their switches open, not damaging any machinery; 
so all that is necessary to put power back on the line, is 
for them to close the switches. You can see by this that 
it is essential for every man to be on the job all the time, 
for we never know when an interruption is coming; and if 
any operator fails to get his switches open, something goes 
wrong. 

In the case of a line knocking out, the operator calls tlie 
load despatcher for instructions before getting it back. This 
never consumes over a minute. 

At times it becomes necessary to work on the different 
feeders. Then it is up to the load despatcher to make such 
diversions of current as will let the work be done without 
interrupting the service. 

All arc circuits are tested six times every day. 
is made to the load despatcher after each test. 

When a man has to work on a machine in a station, or 
on any line starting from or ending at a station, he has to 
sign a maintenance order. The load despatcher orders the 
apparatus “tagged out” for him. This tag remains on until 
the man has signed off. This protects the man at work: 
and also, should he sign off before removing everything, 
and the machine is put in operation, he gets the blame, instead 
of the operator. 


Report 
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Motor Installations on Farms 

Inquiry among Byllesby properties concerning farm power 
business has brought to attention an installation near Grand 
Forks which has been in successful operation for five years. 
The Lilac Hedge Farm, operated by J. D. Bacon, installed 
electrical equipment for the first time in 1911 for both light- 
ing and power purposes. The load is connected to the lines 
of the Red River Power Company one of the Northern 
States Power Company subsidiaries. Electric drive has been 
used ever since for milking and other purposes (an average 
of 60 cows are milked twice a day). About 1,000 tons of en- 
silage is cut each year; all the threshing, feed grinding, wood 
sawing, water pumping, etc., is done by electric motors, two 
of which are stationery, one for driving the milkinf machine 
and one for pumping water. The rest of the farm work is 
done by a 35-horsepower portable motor so arranged that it 
can be plugged in at various places on the farm. The in- 
stallation has been a very satisfactory revenue producer for 
the central station company and has more than satisfied the 
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owner of the farm both as to the amount of work done and 
the cost of doing it. 

Five progressive farmers on the lines of the Northern States 
Power Company (Faribault, Minn., division) recently installed 
electric light in their houses and barns. Pleased with the light— 
ing service they have now jointly purchased a 15-horsepower mo- 
tor and transformer mounted on a portable truck to enable the 
use of electricity for power purposes on their farms. The 
company has erected short lines from the transmission line to 
pomts near the barns so that when power service 1s required 
it is only necessary to move the motor to the point desired and 
connect it. By clubbing together the farmers have brought the 
original cost of the power equipment down to a low figure for 
each which has been the principal reason for the slow develop- 
ments of farm power business in the past. 

Manager Cowperthwait of the Faribault division in a recent 
letter said: 

“We have installed several motors recently for the purpose 
of cutting corn and filling silos. It appears that a machine has 
now been put on the market which requires not to exceed 7% 
horsepower for this purpose and if this is satisfactory many 
such outfits will probably be sold next year.” 

$ $ $ 

Following the suspension of electric service to several anti- 
saloon agitators, the Public Service Commission of Missouri 
has decided that the brewery which supplied them is a public 
utility, and therefore must continue to give service. 

& de + 

Where a cable owned by another company crossed a railroad 
track and had sagged low enough to strike a brakeman on top 
of a train the railroad company’s duty of inspection demanded 
that it should discover this menace to its employees as soon 
as could be done by the use of ordinary care. The length of 
time which the cable had been in this dangerous position would 
be considered in deciding whether ordinary care had been ex- 
ercised. $ 

＋ * * ! 

An “Automatic Chief Engineer.”—In a certain moderate- 
sized generating station a card index box stands on the 
chieťs desk. In this is a card for every day in the ycar 
carrying instructions as to what examination and inspections 
shall be made upon that particular day. Tf the inspection for 
any reason or other cannot be completed on that day, a note 
is made on a separate card which is slipped in in front of 
the next day’s card, and the card for unfinished inspection 15 
not taken out until the work is done. The ordinary plant 
calls for somewhere between seven and eight hundred dif— 
ferent kinds of inspections repeated with varying frequency 
from a few hours to a few years. This box of cards is what 
one of the managers has named “The Automatic Chief En— 
gincer.“ By following these sets of cards the cost of maim- 
tenance is reduced to a minimum and break-down are prac- 
tically unknown.—W. H. Blood, Jr., in Stone & Webster 
Journal. 
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Electrical Requirements for the Manufacturing of Laundry Supplies 


Soap Machines H P Color mixer 
Small soap grinder 3 Soap Clutch 
Sap melter 3 Horizontal plodder 
Large soap grinder 5 Perfume mixer 
Roller soap grinder 3 Tallow mixer 
Large soap clipping machine 3 Large soap clutch 
Small soap clipping machine 0.75 Small soap pump 
Soda ash mixer 0.5 Large soap pump 
Soda mixer 4 Drum washer 
Soap slabber I Laundry Machinery 
Soap press I Extractors 
Large soap mill 35 Cylinder washers 
Medium soap mill 27 Wringer 
Soap plodder 75 Starcher 
Cutting table 0.75 Dampener 


0.5 Mangles 3 to 10 
2 lroner 1 to 3 
1.5 Extractors 3 to 5 
0.75 Feather-Cleaning Machines Required 
4 Kenovator 1 to 7.5 
2) (rusher, single 10 
I Crusher, double 20 
5 Feather pickers 1 to 3 
3 Mattress tufters 2 
H P Cotton picker 1 to 5 
1-5 Chlorinators 
2to 5 Chlorinators, 50 gal ane 
I to 3 (10 to 15 washers) 2. 75KM 
0.5 to 2 Chlorinators, 22 gal. 2.2 KW 
0.25 to 0.5 . 
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Principles of Polyphase Systems 
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By Terrell Croft* 


Second instalment of an article on the elements of 
polyphase circuits for non-technical readers. Quiz ques 
tions on the previous installment appear on the follow- 
ing page. 

The voltage and current relations in a two-phase, three-wire 
system (Fig. 10) may be determined by inspection of Fig. 1, I. 
The voltage . (Fig. 7, I) between the two outside wires will 
equal the vector sum of the voltages Ee + Ee (or Eı Hi) in- 
duced in each set of armature coils. These two voltages (E. 
and Jie cannot be added directly since they differ in phase by 90 deg. 
but they can be added vectorically as shown in Fig. 1, I. Since the 
voltages are equal in intensity and differ in phase by go deg. their 
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Fig. 1 
sum will be proportional to the length of the diagonal of a 
square. Now the diagonal of a square always equals in length 
1.41 times the length of one of the sides. Hence:— 
(3) Lv al eS tA Oe a (volts) 
The middle wire AN (Fig. 7, 1) is similar to the neutral wire 
of a three-wire system in that it carries the currents of both of 
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Fig. 7 

the phases. However, these currents dilter in phase by co deg. 
and therefore cannot be added directly. Obviously their vector 
sum equals 1.41 times the current in the outside wires. Then re- 


ferring to the circuit diagrams of Fig. 7, I, and 10:— 
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(4) R (amp.) 
(JA) and — EI = E. (volts) 
(5) In = 1.41 X II S IAI XI. (amp. ) 


The relations between power, current voltage and power fac- 
tor for any balanced, two-phase circuit follow from the fact 
that a two-phase circuit is merely two single-phase circuits. 
That is :— 


(O) P=2XLXE X pf (watts) 
0.50 X P 
(7) and :— lL = —— - (watts) 
E, X pf 
0.50 X P 
(8) hence E: = ——— (amp.) 
Ii X bf 
F 
(9) therefore :— pf = ——_ (power factor) 
2 Xx h Xx Ey 
Wherein.—/, = current, effective, in outside wires, in amp. P 
-= the power transmitted, in watts. Eu = the pressure between 
7 Multiple. et 
Two-Phase „Reads ?0Amp. Arc lamp 
Generator :. 5 
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Fig. 10 
phases, in volts. pf = power factor. Note that the total power 
is equal to the sum of the power in the two phases, so that in 
making power measurements where the load is unbalanced either 
a wattmeter must be used in each phase, Fig. 11, I, or a two- 
phase wattmeter, which automatically adds the power of both 
phases, can be emploved. 

Three-phase is a term (A. I. E. E. Std. Rules) characterizing 
the combination of three circuits energized by alternating e. 
m. fs. which differ in phase by one-third of a cycle, i. e. 120 deg. 
That is with a three-phase e. m. f. or current there are at any 
instant three “phases.” The three-phase is the most widely ap- 
plied of all polyphase systems because of its economy and adapt- 
ability. i 
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To produce a three-phase e. m. f., Fig. 13, it obviously follows 
from the definition given above that it is only necessary to gen- 
erate three sine-wave-form e. m. fs. which differ in phase by 120 
deg. As with single-phase and two-phase systems, the gener- 
itors for developing these three-phase e. m. fs. may be either 
of the revolving-armature, Fig. 14 and 15, or of the revolving- 
held, Figs. 16 and 17, types. 
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A three-phase e. m. f. really comprises three separate e. m. fs. 
Likewise, a three-phase current comprises the three separate 
currents impelled by these three e. m. fs. Hence, it is perfectly 
feasible to develop a three-phase e. m. f. with three single-phase 
generators, the shafts of which are rigidly coupled together so 
that the 120 deg. phase relation between the e. m. fs. developed 
by each of the three machines would be preserved. However, 
it is much more economical of material to combine the three sets 
of armature coils for the development of these three e. m. fs. 
into one machine. Therefore this is the procedure always fol- 
lowed in practice. 


E 
I-Graphs of E.MFs. 
Fig. 13 
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The principle of the three-phase generator is suggested in Fig. 
16. If three different sets of armature coils be mounted in a 
frame 120 electrical deg. apart and a magnetic field arranged as 
shown (NS, Fig. 16) is caused to rotate within them, it is ob- 
vious from a consideration of the principles previously outlined. 
That three e. m. fs. will be induced, one in each set of coils, 
which will differ in phase by 120 deg. as shown in Fig. 13. 
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Fig. 14 


Furthermore, if three sets of overlapping armature coils be ar- 
ranged with their sides 60 electrical deg. apart as shown in Fig. 
17, three e. m. fs. which differ in phase by 60 deg., Fig. 18, will 
be produced by rotating a properly arranged field magnet with- 
in the structure. If the terminals of the coil group of phase 3 
be reversed then three e. m. fs. differing in phase by 120 deg., 
Fig. 13, will be impressed on the external circuit. 
Revolving-armature, three-phase generators are now seldom 
used except for small machines, possibly those of capacities of 
25 kya. or less. It follows from a consideration of the prin- 
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ciples of electro-magnetic induction that if a direct-current-gen- 
erator armature winding be tapped at points 120 electrical deg. 
apart as shown in Fig. 14 and each of these tap wires is con- 
nected to a collector ring that a three-phase e. m. f. will be im- 
pressed on these rings. This can be accomplished with a bi-polar 


X . Tr. 2 
„ N 


Fig. 15 


machine as shown in Fig. 14, II, by using three collector rings 
tapped to three equidistantly spaced commutator bars after the 
manner herein before described. Fig. 14 shows the delta method 
of connection which will be described later. The Y method of 
connection, also described later, is shown in Fig. 15. 


+ + + 
Quiz Questions on the March Instalment 

I. Define: A polyphase system; a two-phase system; a three- 
phase system; electrical degrees. 
2. How is a two-phase e.m.f. produced? from a d.c. generator? 

3. Draw up a table for a two-phase system srhowing the rela- 
tive amount and direction of the current in each phase at the 
same instant. 

4. From memory, draw the diagrams of connections shown in 
Fig. 2, and Fig. 5-I. If these systems were to be connected as in 
Fig. 7-I, where would the connections be made? 


+ > „ 
Practical Commutator Repairs 
By Norman G. Meade 


T frequently occurs in practice that a commutator needs re- 

filling at a time when a motor or generator cannot be spar- 

ed readily. There is usually delay in filling spare part orders. 

The repairing and refilling of commutators can generally be 

accohplished by the use of a little ingenuity on the part of the 
electrician. 

There are two ways which may be employed to provide the 
necessary spare commutator bars. The first method consists of 
making a wood pattern somewhat larger than the dimensions 
of the original commutator and having a copper casting made 
therefrom. The bore of the casting should first be trued up in 


Dowel Pin. 
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Fig. 1 


Steel Die 


a lathe, after which the casting can be driven on an arbor, faced 
all over, and grooves cut in. Then, still on the arbor, the 
work is transferred to a milling machine for cutting up. The 
index of the milling machine should be set to correspond to the 
required number of segments, and the slots for the lead wires 
cut in the flange. Next the index should be readjusted sọ that 
a second series of slots can be cut midway between the original 
slots. These latter slots should be made with a cutter corre- 
sponding in width to the desired insulation thickness, and €% 
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tend the length of the casting and through to the arbor within 
about % inch. The casting can then be removed and the remain- 
der of the metal cut through with a hack saw. By placing two 
or more blades in the saw frame, the latter cut may be made to 
more nearly correspond with that of the milling cutter. After 
the segments thus made are all separate, a little grinding or 
filing will produce serviceable material for refilling. This meth- 
od has the disadvantage that blow holes may be encountered and 
that the slight swerving of the cutter, which is bound to occur 
with so small thickness, will make the segments a trifle irreg- 
ular. This irregularity may be overcome, however, by varying 
the thickness of the insulation between segments where neces- 
sary, taking care at all times not to reduce the thickness enough 
to endanger a short circuit. 

Better results are obtained by a method similar to the one 
shown in Fig. 1. A steel die should be constructed with slats 
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Steel Ring" 
Fig. 2—Clamp for Assembling Segments 


corresponding in size and shape to that of the desired segment. 
Then from the scrap pile a suitable size of copper wire should be 
selected so that when formed it will fill the die slots. Burning 
off the insulation and afterward plunging the heated wire into 
cold water will anneal it. Then suitable lengths of the copper, 
corresponding practically to that of the finished segment should 
be placed in the die, and the latter transferred to a steam or 
drop hammer. Forming of the segments hardens the metal. 
The next step is to assemble the segments with the proper in- 
sulation in a clamp as shown in Fig. 2. In almost any shop 
suitable cast iron or steel rings can be found for constructing 
this clamp. The outer ring should be solid as indicated, but the 
inner ring should be cut into four segments which should bear 
against the assembled commutator segments. These are forced 
into compression by four bolts passing through the outer ring. 
If the segments are made from a casting the ends will need 
only a little facing up in a lathe. If the process shown in Fig. 


I is used the V-groove in the ends of the assembled segments f 


will have to be cut on a lathe as indicated by the small figure at 
the left-hand side of Fig. 2. 


Fixed Collar. 


Fig. 3—Arbor for Fintshing on Lathe 
The segments should now be replaced in the original commuta- 


tor shell and the surface dressed. If the exact dimensions of 
the original segments are known, a temporary arbor like that 
shown in Fig. 3 can be utilized for finishing and then the 
segments held together by two bands of wire wrapped over a 
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protecting strip of asbestos paper. To provide sufficient tension 
for the band wire while winding on the bands it may be passed 
through two pieces of fiber held in the tool part and provided 
with pins to prevent them from pulling through. 

If the insulating collars at the ends of the segments should 
become broken when taking down the old commutator, they can 
be replaced by canvas disks built up with alternate layers of 
shellac until the desired thickness in secured. The disks thus 


prepared are to be placed in position on the old collars and 


which are then drawn up. It is well to place the assembled com- 
mutator in an oven and bake it to thoroughly dry the shellac in 
the insulation, when the protruding edges of the canvas 
should be trimmed. It is important that the edges of the seg- 
ments be parallel to the axis of the assembled commutator. 
To determine this the assembled commutator is placed on a 
surfaee plate and the blade of a try square sighted along each 
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dividing line. If any irregularity appears, it can be corrected by 
use of a small prick punch and hammer, applying the punch to 
the outer ends of the segments and tapping it gently. This 
should be done before baking. 

To facilitate the rapid unsoldering of the lead wires before 
removing an old commutator from an armature, it is frequently 
advisable to make a special soldering iron which will overlap a 
number of commutator bars. An iron such as that shown in 
Fig. 9 may be used, which will rest on the necks of several bars 
at once. 


+ + & 
Design of a 20 Volt 6 Ampere Generator 
By T. Schutter 


The machine for which this winding is designed is of an old 
type, in which a ring amature is used; it should be remembered 
that in this style of amature each turn of wire has but one ac- 
tive conductor, as the part of the turn of wire which is on the 


Fig. 1—Old C-W Bipolar Type 


inner side of the armature will cut no lines of magnetic force 
and therefore it will not produce an electro-motive-force. 

As there is no possibility of changing any part of the machine 
in construction some of the conditions, magnetic or otherwise 
may not be as satisfactory as they might be. 


Fundamental Data 


The first step is to determine the character of work the dyna- 
mo is expected to do. The machine under design is to be used 
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to charge storage batteries, and therefore it must be a shunt 
dynamo so as to maintain a constant potential and the voltage 
must be equal to that of the number of cells of battery in series 
with an allowance for line loss. 

In a shunt dynamo the field winding is in parallel with the 


armature, and the amount of current to be supplied by the arma- . 


ture must be sufficient to supply the external as well as the 
field circuit; the amount of current required to excite the field 
windings of a shunt machine of this size is between 7 per cent. 
and 8 per cent. of the full load current. 

This machine will develop 20 volts and 6 amp., there the cur- 
rent to be carried by the amature would be 6 X 1.08 = 6.48 
amp. which will be considered as 6.5 amperes in the following 
calculations. 

Armature Conductors 

This machine is of the bipolar type, and the armature current 

will be drawn fom 2 paths of the winding, so that each path will 
6.5 


carry = 3.25 amperes. 


2 


SES 

t - | 2 
® 

— — ag -a 


Fig. 2 (Above) Section of 
Armature Core 
(At Left) Section of Ar- 
mature and One Pole 


On small machines an allowance of about 3,000 amperes per 
square inch of copper on the armature can be safely made, and 
by consulting a wire table it will be found that number 19 B and 
S gauge wire will carry 3.83 amperes at that density; a num- 
ber 19 wire could be used but to allow for a slight overload a 
number 18 wire will be used to wind the armature. The diameter 
of a number 18 wire is . oo in. and with a double cotton cover- 
ing (d.c.c.) its diameter will be .o50 in. 

Winding Data 

The next step is to determine the number of wires a slot will 
hold. The demensions of the slot are shown in Fig. 2. The 
slot must be insulated so as to protect the winding from being 


cut by the laminations, and an allowance of .0125 in. will be 
made for this purpose, on each side and on the bottom of the 
slot. With these allowances made the remainder of the slot will 
hold about 90 wires, which will be placed in 8 layers ranging 
from 12 to 7 turns per layer. 

The armature has 8 slots and 16 commutator bars, which means 
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that there will be 16 coils or 2 coils per slot of 45 turns each in 
in the winding. : 

The armature is of the ring type and will be wound under and 
over (Ring wound type), therefor each coil will only have one 
active side that is the side of the coil which faces the pole piece, 
and since there are 2 coils in each slot, there will be 90 active 
conductors per slot and 90 X 8 on the entire amature or 720 ac- 
tive conductors to produce 20 volts. 

In Fig. 3 is shown the development of the winding and the 
connections to the commutator bars. The full lines represent 
the winding in the slot, which is the active portion, and the dot- 
ted lines are the under sides of the coils, that is the part on the 
inside of the ring or the inactive portion of the winding. 

The winding and connecting table are as follows: 


Coil In Slot $ Ends connected to 
No. No. Bar No. and Bar No. 
I in slot I I 2 
2 in slot I 2 3 
3 in slot 2 3 4 
4 in slot 2 4 5 
5 in slot 3 5 6 
6 in- slot 3 6 7 
7 in slot 4 7 8 
8 in slot 4 8 9 
9 in slot 5 9 10 
10 in slot 5 10 11 
11 in slot 6 11 12 
12 in slot 6 12 13 
13 in slot 7 13 14 
14 in slot 7 14 15 
15 in slot 8 15 16 

16 in slot 8 16 1 


Magnetic Flux Required 

The next step is to determne the number of lines of force re- 
quired to produce 20 volts with 640 conductors at a speed of 1800 
revolution per minute or 30 revolutions per second. 

100, 000, O00 E 
$ —— 
z n 
where E = terminal voltage, 
z = number of active conductors, ' 
n = revolution per second | 
ġ = number of lines of force required to produce the 
terminal voltage E; then 
20 X 100000000 
$ = — = 92,600 
720 X 30 
lines of force approximately. 

Since not all the lines of force that are produced by the field coils 
pass through the armature, but some pass around it in such 
a manner that they will not be cut by the armature conductors, 
some additional lines of force must be produced so as still to 
have the required number pass through the armature. On a 
small machine where the pole pieces are not cast on the frame 
the leakage co-efficient may safely be assumed as 1.2, then 
the total number of lines that must be produced in order to have 
92,600 pass through the armature will be, 92,600 X 1.2 = 111,000 
lines approximately, that must be produced. 

Magnetic Density in Armature 

The next step is to determine the number of lines of force per 
square inch in the armature. The area of the armature would be 
the distance from the bottom of the slot to the inner edge of the 
ring; this distance is 7-16 in., and multiplied by the length of 
the core which is 134 inches; this is the area of one-half o 
the ring then, 7-16 X 134 X 2 = 1.53 square inches; the ares 
will be expressed by the letter s, and the density per square in 
will be expressed by the letter B, then 


o 92,600 i 1 
B = — = ——— = 60,500 lines per square in. approx! 
S 1.53 
1.53 * 


mately, as the density in the armature core. 
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Wire for Armature 
The next step is to determine the amount of wire required to 
wind the armature. The average length of a turn of wire, which 
will be in the center of the slot, can be assumed as 2 in. across 
the top, and 2 in. across the inside of the armature, and 1 in. 
at each end, making it a total of 6 in. or 0.5 ft. as slot contains 
go turns (2 coils of 45 turns each) the length of wire per slot 
1 TS 


will be L = ———— where L. = length of the average turn in 
12 inches. 
T = number of turns in one slot 
S = number of slots in armature 
12 = reduces inches to feet 
L = length of wire used in feet. 
0.5 X 90 X8 
L = — — = 360 feet. 
12 


Resistance of Armature Winding 


The next step is to determine the resistance of the winding 
when connected to the external circuit. This being a two pole 
winding, it will be divided into 2 parts which are in parallel. 
The resistance of 360 feet of number 18 B and S gauge wire 
is found in any standard wire table to be 2.34 ohms from 
which the joint resistance of the two parts in parallel will be 

R 
R; —— 
C? 
where R = total resistance of wire 
C = number of circuits in parallel through the armature 
2.34 
winding; then R; = = 0.585 ohms. As the armature 
2? 
warms up when in operation the resistance will increase. As- 
sume the co- efficient of resistance to be 1.2, a safe allowance, 
then 0.585 X 1.2 = 0.702 ohms, which will be considered as 0.7 
ohms. 


Armature Resistance Loss 


The next step is to find the number of watts expended in the 
armature winding. 
W = PR; 
where W = watts expended 
I = full load current 
R = resistance of the armature, then, W = 6.5˙ X 0.7 = 
29.5 watts. 


Temperature Rise 


The next step is to find the number of degrees above room 
temperature the armature will rise, assuming the room to be 
70 degrees F. First find the radiating area of the armature 
which includes the cylindrical area of the outside of the arma- 
ture ring and both ends, which is found as follows: 


As = T D.Le 
T 
A. = — (De“ — Da) 
4 
At = A. + Ae 
where D. = Outer diameter of armature core 
D. = Inner diameter of armature core 
T 
w = 3.1416; — = 0.7854 
4 


L. = length of armature core 
A. = area of outer surface 
Ae = area of ends of armature core 
A: = total area in sq. in. 
then 3.5 X 3.1416 X 1.75 = 19.25 sq. in. approximately, and A. = 
19.25 sq. in. 3.57 X 0.7854 = 9.62 sq. in., and 1.25? X 0.7854 = 
122+ sq. in. then A. = 9.26 — 1.22 = 84+ or 8.5 sq. in. ap- 
Prox. at each end. On both ends there will be 8.5 X 2 = 17 


Sg. in. of radiating surface, then At = 19.25 + 17 = 36.25 square 


ELECTRICAL AGE 47 


inches. To find the temperature rise above the room tempera- 
tw 

ture: T = where 
At 


T = temperature rise 


w = watts expended in the armature 
At = total radiating area in sq. inches ° 
t = room temperature 
70 X 20.5 
then T = 57 deg. F. rise. 
36.25 


This is well within the safe limit. In armatures an allow- 


ance of 1.75 watts expended per square inch of radiating sur- 
face can safely be made, the temperature rise added to the room 
temperature should not exceed 180 deg. F. If this limit is ex- 


ceed the cotton insulation on the wire will begin to char and 


gradually break up and fall off. 
The armature winding has now been completely designed and 
the shunt field winding will be considered in the next issue. 


(To be Continued) l 
+ + $ 


Queztions and Answers 

Q. I would very much like to know the principle on which 
a Type P General Electric a. c. reverse current relay operates. 
Where I am employed we have 6600 volt 3-phase 3-wire genera- 
tores protected by this type of relay against reverse current, 
using 2 current transformers as well as potential transformers. 
The trip coils are operated by direct current. 

Also could you give me a diagram of a Z-connection of 3 
current transformers where only 2 overload relays are used to 
protect a 3-phase generator. I would also like to have a vector 
diagram showing the value of the current flowing in each wire 
connected to the two relay coils. E. Samman. 

A. The General Electric Type P reverse-current relay consists 
of a plunger acted on by two solenoids. The inner coil is con- 
nected across the line (or secondary of a potential transfor- 
mer); the outer one in the secondary of a current transformer. 
At unity power-factor normal voltage, and full-load line cur- 
rent, the currents flowing in the shunt and series coils produce 
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TAree phase 


magnetizing forces that neutralize each other. In case of a 
current reversal the magnetizing forces aid each other and pull 
up the plunger, thus operating the relay. A separate reactance 
coil may be put in series with the voltage winding to make the 


current in it lag enough to be in phase with the current in the 


series coils when the load power- factor is 0.8. 

The purpose of a reverse- current relay is to prevent power 
from feeding back from the system into a disabled generator. 
It will also act as an overload relay since it will operate when 
the current reaches an abnormally high value and “overpowers” 
the voltage coil. In the case of a short-circuit, the line current 
has a very low power-factor, and the voltage often “dips” 
heavily. Under these conditions the current winding will trip 


—— — 
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the relay invariably, unless the design is such as to make the re- 
lay insensitive to genuine “reversals” of current. Usually it is 
undesirable to trip the generator switches on short-circuits, 
reliance being placed on feeder circuit-breakers for protection. 
Hence this type of reverse-current relay is being superseded 
by another type soon to be made public in which the effect of 
low power-factor is less serious. 

In a three-phase grounded-neutral system protection can only 
be obtained by having a current-operated device in each line. 
Ordinarily this means a current transformer and a relay for each 
wire, but in order to economize in cost and in switchboard space, 


June 


fig./ Connection bagrem 
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it is sometimes the practice to use only two relays. One means 
of doing this is to have the apparatus connected as shown in the 
accompanying diagram. Operation of the apparatus can best be 
understood by taking several typical cases. 

I. Balanced Full Load. Since transformers of standard type 
will be used, this will mean that the currents in their secondaries 
will be 5 amp. and their vectors will be as shown in the full lines 
in Fig. 2. From this it is evident that there will be but 5 amp. 
in each relay, so that standard relays can be used. 


II. Balanced Overload. Here the magnitude of all vectors 
will be increased in the same proportion, so that both relays will 
operate simultaneously. 

III. Single-Phase Overload. This condition is shown for 
Phase A by the dotted lines, assuming a 50 per cent. overload. 
The current in Relay (2), indicated by re, will be increased by 
the amount &, which is obviously less than proportional. How- 
ever, it will be sufficient to operate the relay. Current in Relay 
I will be increased by a like amount. An increase in I, or J. 
will affect only one relay respectively. 

IV. Ground on One Line. If the ground is on Phase A, 
both relays will operate; if on Phases B or C, Relays (2) or (1) 
will operate respectively, 

V. Short-Circuiting between Lines. The short-circuit cur- 
rent will be so much greater than any load currents that we may 
neglect the latter. Then the secondary current in the transform- 
ers affected are exactely out of phase, since the primary current 
is flowing “out” over one wire and “in” over the other. If A 
and B are the short-circuited conductors, I. and I» become equal 
and opposite, and I. becomes zero. However, Ia is greatly in- 
creased and Relay (2) operates. In a similar manner Relay (1) 
will operate from a short-circuit between A and C. Both re- 
lays, however, will operate from a short-circuit between B and C. 

The rule for wiring up a group of transformers and relays 
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is: Taking the polarity of the transformers as shown at the left 
of Fig. 1, connect two + terminals to one relay; connect the — 
terminal of one of these transformers and the — terminal of the 
third transformer to the other relay, and connect the remaining 
transformer terminals to the common wire between relays, If 
instruments are to be operated from the same transformers, their 
current-coils should be connected in series next to the transform- 
ers. 

An interesting discussion of this and other systems for inter- 
connecting three transformers with two relays appears in Elec- 
tric Juurnal for 1915, page 522, by A. J. A. Peterson. 


+ „ + 
Change of Polarity of D. C. Generators 


A very puzzling case of trouble came about in a plant where 
there were two 110 volt de. generators, about 50 kw. each. 
One generator was belt driven, the other was directly connect— 
ed to a high speed engine of Skinner type. The direct con— 
nected generator operated when the larger engine was shut 
down. The current was used for lighting and driving three 
or four motors. 

Located about 100 feet from engine room was a motor 
driven water pump, used for pumping water over condensors. 
When switching from one generator to another it was necess— 
ary for a man to be at this pump to see that starting box 
control lever came back, and to start the pump. If the opera- 
tor at the switch board did not change the main switches at 
the proper time, a current generated by the motor, would 
come back on the line and change the polarity of the machine. 

G. A. K. 

The motor running from the inertia of its armature and 
the pump, would send a current through the line in the re- 
verse direction. If the incoming generator was connected 
to the line before its voltage had built up, this current 
would flow through the ficld in the wrong direction and 
magnetize the iron so that the generator could not build 
up. The remedy is to have a seperate field switch which 
can be closed and the generator voltage built up before the 


machine is thrown on the line. Ed. 
$ 4. % 


Metering a Three-Wire A. C. Circuit 


It will sometimes happen that it is desired to measure the 
energy flowing in a three-wire alternating current circuit, 
but instead of there being available a three wire meter or two 
two-wire meters there is only on hand a single two-wire 
meter. In a case of this kind in nearly all cases the elec- 
trician would say that a two wire meter cannot be used to 
measure the output of a three wire circuit; or if it was tried 
it would be connected up as shown in Fig. 1. This connec- 
tion is wrong however, in fact, the wattmeter would register 
the amount of unbalance between the respective outers and 
neutral. At equal loads between outers and neutral ‘ho 
registration would take place at all. The correct connection 
is shown in Fig. 2. 


The current in the series or current coil of the wattmeter 
in this case is the numerical sum of the currents flowing in 
the two outside conductors, and the current in the potential 
coil is proportional to the potential existing between one out- 
side conductor and the neutral. This connection is correct, 
but that does not say the energy metered by the meter will be 
the correct amount under all conditions of load, for such i- 
not the case. If the voltage between the two outers an 
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Dix Rc CURRENT MOTORS 
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STARTING DEVICES CCont.) 
SHUNT MOTORS - NON- AUTOMATIC 
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neutral are equal or balanced the registration will be correct. 
If the voltages are unbalanced there will be a slight error, 
but this is negligible except where the unbalance is consider- 
able. It will be noticed that the secondary of one current 
transformer is reversed with respect to the other, which ex- 
plains why if this is not done the meter only reads the un- 


balance of current in the two outers. 
x1 „ & 


Tagging Underground Transmission 
Circuits 
By C. A. Dalrymple 

There are several methods of tagging underground trans— 
mission circuits, of which the best is the use of tags having a 
different shape than those of low tension circuits, the designa- 
tions being a combination of letters and numbers. 

The star shape tag as shown in Fig. 1 has proved the 
best shape that can be adopted, since a man upon entering a 


Fig. 1 3 
manhole or cable receptacle can immediately know that the 
cable to which the tag is attached is a high-tension circuit. 

The tag is made of No. 19 Gauge brass and has two small 
slots at the top for fastening it to the cable, which is done by 
means of flat tinned copper wire securely soldered together. 
The letters and numbers are cut out so that the designations are 
always legible. The reason that letters and numbers are used, is 
that if only one letter were used, it would be exceedingly diffi- 
cult to distinguish some of the letters which sound alike over 
the telephone; for example, B, T, V, C, Z, etc., sound very much 
alike and it is very hard for a man receiving the message to de- 
termine which letter is meant. 

By using a combination of letters and numbers each letter is 
numbered; for instance as “A” is one, B“ is two, K“ is eleven, 
“Z” is twenty-six. The alphabet being repeated as often as de- 
sired and the numbers being continued consecutively. The 
designation may always be checked, for example; P-120 is un- 
der discussion by telephone. The letter “P” is hard to under- 
stand, but 120 is plain and distinct, to be absolutely certain that 
the designation is correct divide 120 by 26, the result is 4 with 
16 to carry. Sixteen corresponds with the numerical position of 
P in the alphabet, thus it is readily seen that P-120 is the 16th 
letter in the fifth series, as shown in the following list: 

First Second Third Fourth Fifth Sixth 


A—TI A—27 A—53 A—79 A—I05 A—131 
B—2 B—28 B—54 B—80 B—106 B—132 
C—3 C—29 C—55 C—81 C—107 C—133 
D—4 D—30 D—56 D—82 D—108 D—134 


etc. etc. etc. etc. etc. etc. 

It is advisable to have a checking list as shown in figure 2, in 
all stations, sub-station or other necessary places which should 
be located near the telephone so that the designation can be im- 
meriately checked. 

This system of designations is also used for overhead lines, 
the designation being stenciled on the cross arms, 

No expense should be spared in tagging transmission circuits 
and great care should be taken in putting tags on right cables. 
Considerable confidence should be placed in the tags and oper- 
ating companies should have strict rules regarding tags. Many 
companies are now putting two tags on cables one each side of 
the joint. 
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Short Cats and Minor Methods 
Tape Holder 


Here is one which may be of 
interest to you and your other 
readers: Having a number of 
small field coils to tape, I devised 
the arrangement shown to hold 
the roll of tape and keep it from 
unrolling. The sides are made of 
about 1-32 in. (No. 21) spring 
brass or bronze sheet, and the f 
pens of % inch brass rod. To 
keep these pins from working 
loose I soldered them well to the 
sides. I have also used this kind 


of taper on armature coils, which could not be taped by ma- 
chine, This taper works just as easy as a roll of friction tape, 
Chas. Kvidera. 


as the tension can be adjusted as required. 


Oiler for Die Stock 


When cutting threads on pipe it is very 
essential to oil the dies continually. A lot 
of time is wasted stopping to pick up an 
oil can, and starting again. The little oiler 
I submit is a very simple but useful article. 
It is made from an old flat oil can with a 
pipe strap soldered on the back of it. If 
spout is not long enough to reach dies, 
another spout from another can, can be 
soldered to it. To fasten oiler to handle of 
stock bend over the ears of the pipe 
strap so that they clamp to the stock handle. The strap 
is according to size of stock handles. The spout of oil 
can is ribbon shaped. In turning the stock upside down, no 
oil is used. In jerking or pulling of stock into another 
position the oil can is again upright sending oil down into 
the die when it is in the position shown. W. R. Linz 


Relieving the Strain on Vehicle Springs 


Often electric trucks come into our garage ready loaded for 
the next day's trip. In order to relieve the strain of the load 
on springs and tires, we have had made up a stock of blocks 
shown piled against the wall in the photo. These are of such a 
length that when placed under the rear of the car frame they 
raise it to the height of an unloaded truck. Thus supporting 
parts are under the same strain as if the truck were empty. Jacks 
for this purpose are shown on the shelf. 


Neat Arrangement of Charging Plug, Jacks and Blocks 


To prevent blocks, jacks, etc., from being “borrowed” by men 
from other departments, the tools are painted black for the 
shop, yellow for the electric floor, and red for the gas-car floor. 
Thus a misplaced tool is at once evident to the general foreman. 

F. J. Dinnany, i 
Superintendent of Garage, Loose-Wiles Biscuit Co., New Yor 
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The Tenant as a House-Wiring Prospect 


By G. D. Crain 


T fact that the contract for wiring a house must be signed by the owner has 
led to the principal emphasis in all house-wiring campaigns being laid on this un- 


questionably important factor in the development of business. 


But it is incorrect to 


assume that he is the only factor to whom attention need be given. 


On the other hand, experience has shown that when the 
central station seeks a means of interesting the tenant of 
the building and the agent who is handling the renting of 
it, in addition to the owner, it brings about a concentration 
of interest, all locused on the proposition of having the house 
It is a kind of commercial team-work that brings re- 


wired. 
sults. 

It frequently happens that a tenant in 
an unwired house would like very much 
to have the convenience of electric wir- 
ing and all of the advantages which this 
implies. The tenant would likewise be 
willing to pay more rent in order to 
enjoy these benefits. But he does noth- 
ing, feeling that this is a question which 
the landlord must decide for himself. 

Then, too, the real estate agent who 
is in charge of renting knows better 
than anybody else what an effective 
“talking-point” the matter of electric 
lighting is. He knows that it may help 
to put over a lease in instances where 
otherwise the tenant would go else- 
where, and he knows that absence of 
electric lights from many of his flats 
and houses is all that makes them hard 
to rent. He would tell the owner, if 
he were asked to do so, that the possible 
income from his properties, figuring va- 
cant periods and lower rates, is very 
much less for unwired than wired 
houses. 

By neglecting these two important 
factors, the tenant and the agent and by 
confining attention to the owner, the 
central station promotion man is unable 
to secure co-operation which in a great 
cases would be irresistible. He is forced 
to work from one angle, instead of from 
three, and that is why so many solicita- 
tions fail, and why so many house-wir- 
ing campaigns. produce a mimimum in- 
Stead of results. 

A certain new-business man, who was 
handling a house-wiring campaign for 
an electric light company, received a call 
some time ago from a tenant, who asked 


on Als at our e 


MAKE YOUR. PROPERTY 
EARN MORE MONEY 
HE |rental value of a building 


| jumps as soon as Electric Light is installed. 
The experience of hundreds of apartment build- 
ing owners proves this. They get a better class 
of tenants who are willing to pay higher rents. 
Then why not cap--alize this advantage and 
| have your building wired for Electricity ? 


| ELECTRIC WIRING DONE ON 
A 2-YEARS-TO-PAY BASIS 


Completed apartment buildings or residences which have 

not been equipped for Electric Service if located on our 

distributing lines will be neatly, quickly and inexpensively 

wired for Electricity, with the privilege of spreading the 
| payments over a two-year period. 


ELEPHONE Rendo!lph 1280—Contract Dept —Eetimating 
Division—and we will gladly explain full detalls or inquire 
of any member of Biectrice! Contractors Associations. 


inve 


| COMMONWEALTH EDISON COMPANY 
EDISON BUMDING, 72 WEST ADAMS STREET 


P 
This advertisement pulled well in the 
year-round housewiring campaign in 


Chicago. Attractive typography and a 


good caption give tt “attention” value. 


the company to intercede with the landlord and see if he 
wouldn't have his house wired for electricity. 
that the landlord would do nothing, but that perhaps the sales- 
men of the company would be able to put it over. 

“What is his objection?” the tenant was asked. 

“He says that it would cost too much,” was the reply. 


He explained 


“Then he ought to be easy,” said the 
commercial man, “because our install- 
ment system will make it exceedingly 
convenient for him to pay for the 
improvement.” 

The tenant then signed a statement 
saying that he was considering moving 
out of the house because of lack of elec- 
trical facilities, and armed with this the 
solicitor of the electric company ap- 
proach the landlord. First he explained 
that as a matter of business he ought to 
have his property wired; then he showed 
how easy it would be to pay for the im- 
provement, and then, when the pros- 
pect wavered, he showed him the note 
of the tenant. The latter was a good 
tenant, paid his rent promptly, and the 
landlord admitted that he didn’t want to 
lose him. The result was that on the 
first interview, which lasted less than fif- 
teen minutes, the landlord was sold. 

Here was an experience which was 
based entirely on the proposition that 
the landlord was to be influenced by the 
tenant. The latter opened the way and 


furnished the impetus back of the solic- 


itation, and the response showed that 
this method was effective. 

The commercial manager took the cue 
furnished by this incident, and built up 
a campaign with the three-fold object 
of getting the interest of the tenant and 
the agent as well as the owner. In 
cases of large estates, where the owner 
seldom comes in direct contact with 
those renting his properties, the agent 
is the middleman who must be influ- 
enced, but usually he responds quickly 
to the line of argument which is pre- 


sented. 
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Making Up The List 

The electric light company had its men go over the books of 
city assessor, taking off the names of all owners of two or more 
pieces of unwired residence property. Using the city directory, 
the names of the occupants of the property were secured. This 
gave the list of owners and tenants. A complete list of all the 
real estate men used, as it was desired to cover these without 
exception. 

Then form letters were gotten out, addressed severally 
to the various interests represented on these lists. The 
owner was appealed to along the usual lines; the tenant 
was told that the owner would undoubtedly install wiring 
if the tenants insisted, and it was suggested that the post- 
card which was enclosed be signed and returned to the 
company, stating that the signer was intcrested in having 
electric wiring installed, and giving the name of the owner. 
The agents were written to along general lines, the greater 
ease with which property which is wired can be rented being 
presented in an attractive way. 

Co-operation by Tenants 

Postcards returned by tenants were used as a mcans of 
influencing the owners of property. It was explained to 
them that the tenants had shown enough interest to warrant 
the owner in assuming that they would be willing to pay 
higher rentals if the improvement was made and that if the 
wiring were not installed, they would not be very good 
prospects for lease renewals. By means of the definite evi- 
dence of interest on the part of the tenants developed in this 
way, it proved much easier then previously to get contracts 
from property-owners. Most of them appreciated the value 
of electric wiring from the investment standpoint, and it 
merely required some specific influence to bring about 
action. 

Using the Newspapers 

In large cities where it would require greater effort and 
expense to organize a direct advertising campaign of this 
kind, the same results are secured by newspaper advertising, 
all of the elements represented being appealed to. For 
instance, in a recent newspaper ad the Commonwealth 
Edison Company, of Chicago, touched on this subject when 
it said: “Make Your Property Earn More Money.” This 
ad was directed to owners of apartment buildings, but the 
tenants were reached indirectly in the statement that better 
classes of tenants, who are willing to pay higher rents, go 
into the wired building. 

A Booklet is Helpful 

The same idea is brought out effectively in a booklet of the 
company, which shows, on opposite pages, pictures of a 
house unwired, and vacant, and wired and occupied. The 
unwired house situation was explained thus: 

“Vacant part of the time, because good tenants do not 
want houses where they cannot have electric light and the 
many conveniences that go with it. Annual rent equals 
$35 per month.” | 

Accompanying the picture of the lighted, occupicd, wired 
house is the following explanations: 

“Same house wired now rents readily to the best tenants. 
Wiring paid for by increased rent received in twenty-eight 
months because the electrical comforts of home are there. 
The decorations now last three times as long as before. 
Annual rent equals $45 per month.” 

The appeal to the tenant is indirect, but subtly effective. 
It is suggested to the reader that if he is the right kind of 
tenant he will not be satisfied with a house that is not wired, 
because this is presented to him as “not modern, uninviting— 
decidedly out of date,” while the wired house is “modern, 
bright, cheerful, clean and healthful” The value of the 
suggestion is realized in a more definite demand from pros- 
pective tenants for houses that are electrically equipped, 
and greater dissatisfaction on the part of tenants with 
houses and flats that have not electric lighting. 
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“Neighborhood” Papers 

The Commonwealth Edison Company also uses a big list 
of neighborhood papers, printed, many of them in languages 
spoken by various races among Chicago’s foreign-born citi- 
zens. These papers reach tenants as well as owners, and 
while there are a good many prospects among the foreign 
element who are able to sign as owners of buildings, ex- 
plaining how easy it is to arrange for wiring also influences 
tenants to demand this improved service. Sometimes, it is 
stated, those speaking forcign languages send in the ads 
themselves, with their names and addresses written upon the 
margin, this information telling the company all that it needs 
to know. The local papers are also of value in showing 
the concerns which are handling wiring under the company's 
divided payment plan, with their addresses, is given. 

Reaching Everyone Concerned 

The importance of house-wiring campaigns is pretty well 
understood, and the possibilities of this work have been 
fully realized by most central station men. The plans which 
are in use for the development of business have been fairly 
well standardized, but the factor referred to, that of getting 
other interests than the owners lined up favorably, has 
not been given as much attention as it deserves. When 
central stations succeed in developing this feature properly, 
they will find that the rate of increase in the number of 
wired houses will be accclerated. 

In this case the company is like a manufacturer who is 
merchandising a certain commodity, when it works on the 
owner alone it is comparable to advertising the goods to the 
dealer only. The latter is the prime mover, so to speak, just 
as the owner of the house is the one who must be finally 
influenced. But just as advertising to the consumer, who 
buys the goods over the counter of the dealer, has been 
shown to be a most effective way of securing the interest 
of the retailer, so getting the interest and support of the 
tenant, who is the “customer” of the owner, is good in- 


surance that the house will be wired. 
$ $ + 


Advertising Electricity 


By J. C. McQuiston 
Advertising Manager, Westinghouse Electric & Mfg. Co. 


[Part of Mr. McQuiston’s paper, presented before the 
convention of the Southeastern Section, N. E. L. A., at 
Tampa, last November, is of particular interest in con- 
nection with Mr. Crain’s article on house-wiring promo- 
tion. Mr. McQuiston discusses the size of the advertis- 
ing appropriation, the buying of newspaper space, and the 
relative merits of morning, evening and Sunday papers. 


How Much Shall Be Spent on Advertising? 

There are two right ways of making an advertising appro- 
priation—there are many wrong ways, which need no men- 
tion. Any way is wrong that does not permit of planning at 
least six months in advance. The two right ways of making 
an advertising appropriation are these: 

(1) Appropriate a certain per centage of the annual rev- 
enue. 

(2) Appropriate a certain amount for each unit of load it 
is planned to add to the lines. , 

Of the two methods the first seems to be the more busi- 
ness-like. It is conservative and entirely rational, and takes 
account not only of the new business to be secured, but of the 
old which must be held. The second system has, however, 
been successful and may often be used. 

The usual appropriation for the first system is from one 
and one-half to five per cent. of the gross receipts. Some 
of the smaller stations spend as high as five per cent. on ad- 
vertising, while one and one-half per cent. for a large syndi- 
cate is found to be sufficient. Of this one and one-half per 
cent., two-thirds is devoted to newspaper advertising. 
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Advertising as an Investment 

The appropriation should be considered as an investment, 
not an expense. If this money be placed at the disposal of 
a live, well-counseled advertising man, and proper sales co— 
operation be given, the returns will in general be greater 
than from other investments but of course it cannot rightfully 
be expected to get 100 per cent. return in a single year. A 
single campaign in a single year will not usually pay for it— 
self, but like any other good investment the earnings will be 
worth while from the start. 

It must be remembered, too, that simply spending the ad— 
vertising appropriation does not insure a return on the 
investment. Every purchase made with the money should 
be closely scrutinized like any other investment. To illus— 
trate, consider how newspaper space should be selected. 

All the local newspapers should probably be used to some 
extent to maintain their good will: but the station should be 
guided in spending an advertising appropriation by the ad— 
vertising value received. 

Judging the Available Papers 

Here are six points to consider in judging of newspapers: 

1—Favorite department-store medium. 

2—Whether claimed or certified circulation. 

3—Volume of fraudulent or questionable advertising car- 


ried. 
ass, and men in particu- 


lar. 

s—Evening appeal to the masses, and possibly appealing 
more to the women than the men. 

6—Percentage circulation within limits covered by central 
Station service. 

These are given merely as a guide to the proper selection of 
publicity value; one should never buy just space but rather 
buy an audience. The worthy papers prove themselves when 
these questions are asked of them. 

Morning Papers 

Considering the comparative worth of new spapers as ad- 
vertising mediums the advocates for morning papers base 
their claims on the following: s 

(1) Every man in any household of standing in a com- 
mercial or professional way in the community picks up his 
paper at the first leisure moment in the morning. This is a 
fact so well known that it is a common subject for jokes. 
You need to look about well among your friends of means 
and consequence to find a man who does not cither at home 
or on the way to the office read the morning paper. This 
being the case, the paper to be successful must appeal, as 
it does, to the better class of people. 

(2) The policy of the morning paper is generally to 
build up, not to tear down. 

(3) No good morning paper runs scare head-lines and un- 
readable stories concerning scandals, crimes, ctc. 

The central station will find the morning paper particular- 
ly adapted to the advertising of commercial applications for 
electricity and will find its advertising of considerable value 
in maintaining the good will of the community. If the cen- 
tral station retains the good will of the influential classes the 
masses are likely to follow. 

Evening Papers 
The following facts concerning evening papers should be 
considered: 

(1) They reach the masses and have a ae circulation 
than morning papers. 

(2) Where the carrier system prevails they are more thor- 
oughly read in the home than morning papers. 

(3) More women read evening papers than morning pa- 
pers. 

(4) Contain less fresh news and much re-hashing of news 
from the morning papers. 

(5) Have more features, such as funny cartoons, colored 
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head- lines and sensations. 

Policy advertising, advertising for the wiring of existing 
buildings, and advertising done to increase the use of elec— 
tric light and the better known electrical devices, such as 
flat-irons, vacuum cleaners, etc., can be done more efficiently 
in the evening papers than in the morning papers in most 
communities. Special campaigns for the introduction of 
cooking devices, Christmas campaigns and the selling of elec- 
trical Christmas presents can probably best be concentrated 
in the good evening and Sunday papers. 

Sunday Papers 


In balancing the Sunday papers against the daily papers 


the smaller central station should consider the following 
points: 

(1) The readers of the Sunday papers have leisure to go 
over all of the pages and read advertisements as well as the 
text matter. However, such a volume of matter is contained 
in the average Sunday paper that much of the advertising 
is overlooked. 

(2) The Sunday paper goes to the home. 

(3) The Sunday papers are more willing to print storics 
regarding electricity and its applications; also to show up 
developments in the local central stations plant. 

+ 4 & 


Helping the Solicitor 


When a central station decides on house to house appliance 
campaign, one of its biggest problems is that of obtaining solici- 
tors. Electric appliance canvassers are not found drifting about, 
and it is, therefore, necessary to build them out of the best avail- 
able material. 

The usual procedure is to advertise for agents or canvassers 
and to pick the best salesmen out of those who apply. One crew 
manager. who has successfully managed a large number of 


central station solicitor campaigns, characterizes the average 


green crew of canvassers, as a “Bunch of Burglars’, and he 
ought to know. ; 

This green crew must be educated, te make electrical sales- 
men out of them. Talks by the crew manager, sales demon- 
strations, daily or weekly experience meetings, these and many 
other means are used by experienced crew managers, each hav- 
ing his own particular method of instruction. Some of the 
“burglars” are dropped from time to time and new one taken on 
as circumstances make it necessary. 

It has been found that one of the hardest things to be done is 
that of educating a crew of canvassers in properly using cata- 
logues. However, most manufacturers’ catalogues are made 
to give all the information necessary to order appliances, and, 
necessarily, contain a good deal that is not required by the can- 
vassers in selling the appliances. For this reason, the Westing- 
house Electric & Mfg. Company has recently published a fold- 
er entitled “A Handbook for Solicitors.” 

Five pages of the handbook are taken up with general sales 
arguments and pointers to solicitors, which are worth studying 
and remembering to make the best showing. Page 5 in par- 
ticular gives a number of minor points, often overlooked by 
the average canvassers, which have been found to be of ex- 
treme importance. These are: 


Always carry and leave a personal business card. 

A user of an iron is a first-class prospect for some other 
device. 

Spend half vour call in explaining your device and the other 
half in getting the order signed. 

Close your sample case while making a demonstration. 
This concentrates attention on what you are showing. 

Don't mention price the first time asked—go on with your 
demonstration. 

If asked a second time, a sale is pretty sure—stick for the 
order. 

Make return calls in the evening if prospect wants to con- 
sult her husband—don't call the next day to see what he 
said—sell him yourself. 

Don't leave articles on trial—it means double or triple work. 
Sell outright with absolute guarantee. 
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One Monday, Tuesday, and Wednesday, call at the back 
door, on Thursday, Friday, and Saturday at the front 
door. This rule may vary with the neighborhood. 

Rainy days are good days for industrial and apartment 
house calls, tailors, dentists, downtown—women don't 
want their rugs soiled. 

Always ask prospects if they are satisfied with your com- 
pany’s service. 

Turn in all complaints and see that they receive attention. 

Advancement depends upon results. Best results from a 
central station viewpoint are those that build up the day 


load. 
This handbook is designed for use by progressive central sta- 


tions about to start a canvassers’ campaign, one book for each 
canvasser employed. It should be realized however that this 
book alone will not make sufficient canvassers out of a bunch of 
“burglars.” It is simply a little pocket help which will assist in 
making appliance sales. 

The book also gives in concise form, page by page, the vari- 
ous Westinghouse appliances, with the following information 
breifly stated: finish, price, watt consumption, uses, sales argu- 
ments, construction, instruction for using, and what the price 
includes. All these facts are treated very briefly, a picture of 
the appliances is shown, and an entire page devoted to each 


appliance. 
& ey 


Dead Face Panels and Switchboards 
(Continued from page 29) 


that when the cover is raised the fuses are completely 
isolated from the live studs, and that with ordinary 
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care the switch blades can be worked upon without 
danger. These switches are also made in a single-pole 
model, and for 1,200 and 2,400 volts. They are 


Fig. 13 


intended for use only as main-line switches, and not 
where merely control is wanted. 

A switch developed by the General Electric Comp- 
any has the merit of using a standard knife switch as 
the switching device. Fig. 13 shows the box contain- 
ing the switch, and a rear view of the cover removed. 
A lever on the outside of the cover turns a crank 
which engages an arm attached to the switch-bar. A 
door in the cover gives access to the fuses; this door 
can be opened only when the switch is open. It may 
also be locked shut, and the switch may also be locked 
open. 


A considerable line of safety switchés is manufactured by 
the Deroit Fuse & Manufacturing Company under the trade name 
“Square D.” These are enclosed in sheet-steel cases and oper- 
ated from without by a handle at the side. The newest of these 
switches was described on page 53 of ELECTRICAL. AGE for March. 

r X $ | 

Concentration of its power generation at a single station will 
be effected when the Columbus (Ohio) Railway Power & Light 
Company completes work planned to be done at a new Site six 
miles south of the city. About $1,000,000 will be expended. 
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A “Wire Your 
Home” Time 
Window Display 


A well-balanced display which 
requires only materials which 
every dealer has. Draped 
boxes may be substituted for 
the pedestals. Suggested by 
the Society for Electric Devel- 
opment New York City, from 
whom the cards, posters, eic. 


may be secured. 
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A Review of the Latest Publications 


Controllers for Mill Service (Westinghouse Electric & Mfg. 
Co., Leaflet 3056), Direct-current magnetic contractor con- 
trollers for steel Mill and Crane Service. 


“Stone & Webster Properties” (Stone & Webster, Boston), 
gives information commonly wanted regarding the companics 
managed by this organization. 

Railway Accessories (Westinghouse Electric & Mfg. Co., 
Catalog 5-B) lists switches, fuse-boxes, fuses, resistors, coast- 
ing recorders, connectors and other items. 

“Enamel Iron Floor Boxes” (W. R. Ostrander & Co, 
New York City) describes both adjustable and non-adjustable 


types. 

Electric Ranges (Westinghouse Electric & Mfg. Co., Leaf- 
lets 3928, 3932, 3935). Ranges of the automatic single and 
double types and non-automatic ranges. 

Sprague Fans for 1917 (Sprague Electric Works, New York 
City) shows the line of electric fans for the coming season. 
The booklet can be used for dealers’ mailings and a space for 
their imprint is provided. 

“Wire Glass and Why” (Pennsylvania Wire Glass Co., 
Philadelphia) gives as the answer, Because wire glass is 
a fire retardant and protection against injury from breakage, 
thus reducing insurance rates.” | 

Customers’ Information Books (H. M. Bylesby & Co., 
Chicago) are designed to be placed in the hands of con- 
sumers in several of that company’s properties in Oklahoma. 
Rates, meters, definitions and other useful information are 
given. 

Westinghouse Fans for 1917 (Westinghouse: Electric & 
Mfg. Co., Catalog 8-A of 1917). A dealers’ catalog of this 
season’s offerings showing new features in detail for 1917, 
together with the customary illustration and information con- 
cerning the complete line. 

Wiring Your Share of Fifteen Million Homes (Society for 
Electrical Development, New York City) Contains many 
helpful suggestions for securing house-wiring contracts dur- 
ing “Wire Your Home” Time. This book should be in the 
hands of every contractor and wiring solicitor. Details also 
given of the Society’s contest. 

Spraying Devices (Spray Engincering Co., Boston 
Bulletin). “Spraco” equipment for cooling water, washing and 
cooling air, spraying paint, asphalt and chemicals, park and 
lawn sprinklers and flow meters, are described briefly in this 
bulletin, which is a summary of the Company's varied 
production. 


Single Phase Motors of Adjustable Speed (Sprague Electric 

Works, New York City, Bulletin 41514) shows the new 
Type BSS motors worked out for constant torque at various 
speeds. This is achieved by shifting the rotar brushes by 
hand or foot. No rheostats are used. Capacities range 
from 1/6 to 7½ hp. 
Miner’s Electric Lamp (General Electric Co., Bulletin 43702). 
Describes and illustrates a portable storage battery lamp, 
which conforms to standards of the U. S. Bureau of Mines, 
and gives almost twice the specified illumination. A two-cell 
lead storage cell is used with a lamp giving a maximum in— 
tensity at center of field of 1.35 c.p. as averaged over a Io-hr. 
discharge period. Batteries are charged in groups of 20 in 
Series in a convenient rack. 


New G. E. Bulletins (General Electric Co.). No. 47100, 
safety first truck type ac. switchboard panel units; 40400A, 
belt driven alternators, form PB; 46208 single-phase pre- 
payment watt-hour meters; 46112, deflection potentio-meter; 
46291A, portable test meter for testing consumer’s watt-hour 
meters; 44001-K, price list, renewal parts and supplies for car 
equipments, mine locomotives, railway and mine line material, 
dated February, 1917; No. B-3410-2 dealers’ envelope stuffer, 
Electric Appliances for the Home.” 


A $3,000,000,000 Industry Pulls Together” (Society for 
Electrical Development, New York City). The story of 
America’s Electrical Week” is told in text, news items from 


cities throughout the country classified according to the type 
of activity, letters from those taking part and many illus- 
trations of shows, parade floats, window displays, outdoor 
illuminations, floodlighting and newspaper cartoons. On the 
last page is a coupon for a vote as to when the next week 
shall be held—whether next Fall or in the Spring of 1918. 


Publicity Helps also issued by the Society, is a proof-book 
showing newspaper ad layouts on housewiring for which cuts 
are available. Copy for form-letters is also given. 
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A Standard Catalog Size 


To the Editor of ELECTRICAL AGE: 

The editorial “Uniformity in Catalogs” in the March issue of 
F.LECTRICAL AGE, appealed to me strongly. Much has been writ- 
ten upon this subject but comparatively little accomplished in the 
way of getting manufacturers to adopt a standard form of 
catalog. There are bound catalogs ,loose-leaf catalogs and bulle- 
tins, each in varying sizes and shapes. 

I believe that it will be generally conceded that an ideal con- 
dition would result from the adoption of a standard by all manu- 
facturers. 

Of the three types mentioned above, the bulletin system would 
seem to be the most satisfactory. Bound catalogs are expen- 
sive; portions of them are frequently obselete before they are 
off the press. Further, if you desire to send data on one Jine 
only, unless you also have bulletins, it is necessary to send a 
complete catalog, the greater portion of which may be super- 
fluous. In such cases, a great deal of extra filing space is also 
taken up. Frequent revisions and issues are also necessary. 
and, on the whole, I should consider this type to be the least 
satisfactory as well as the most expensive. 

Loose-leaf catalogs, theoretically, are good, but in practice, 
don’t work out. Too much time is required to insert new sheets. 
and it is unreasonable to expect recipients to take the necessary 
time to keep the large number of catalogs received up-to-date. 
Unless they are kept up-to-date, they are worse than useless. 
Furthermore, the general distribution of loose-leaf catalogs is. 
even more expensive than that of bound catalogs. 

The bulletin system, however, which is a compromise between 
the bound catalog and the loose-leaf catalog, possesses some ad- 
vantages of both, and many additional advantages, and, on this. 
account, has been constantly increasing in favor. With such 
a system, a manufacturer of several distinct lines or products. 
can send out data on only such materials as the prospect is known 
to be interested in. This not only does not burden the recipient 
with a lot of useless data, but also effects a considerable eco- 
nomy in catalog costs. Furthermore, bulletins are much more 
easily filed, and take up less filing space. This would be espe- 
cially true if a standard size of bulletin was adopted by all manu- 
facturers. 

In planning a catalog revision for the National Metal Mold- 
ing Company, I carefully investigated this subject, and while 
appreciating the advantages of the bulletin system, felt that this 
also was lacking in some features, particularly with respect to 
filing. So many bulletins are sent out having the appearance of 
mere circulars that they are likely to be thrown out and not filed. 
To overcome this objection, as far as possible, it occurred to me 
to bind each bulletin in a standard correspondence folder, suit- 
ably indexed for filing, either according to the name of the 
manufacturer or the material described. Those illustrated, Nos. 
50, 151, and 350, on “Sherarduct,” “Flextube” and Locknuts and 
Bushings respectively, are the first three of a series which we 
shall get out, as rapidly as necessary revisions can be made, to 
replace our present loose-leaf catalog. It will be noted also that 
each bulletin is dated and the number of the bulletin cancelled 
shown. 

While the mailing of these, at this writing has not been com- 
pleted, from the comments in a large number of voluntary ac- 
knowledgments received already, the success of the plan would 
seem to be assured. The general consensus of opinion might be 
summed up in that expressed by one electrical contractor, whose 
letter I have before me, reading, in part, as follows: 

“If all manufacturers would adopt this same system, the 

9 problem, which is some problem, would be 

solved. 
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I might mention further that I submitted to Mr. W. L. Chan- 
dler, of the Dodge Manufacturing Co., whose criticisms of the 
lack of uniformity in catalogs prompted the editorial in the 
March issue of the AGE, a set of these bulletins, in acknowledg- 
ment of which he writes in part as follows: 

“These approach very closely to my idea of a master 
catalog scheme, and as soon as buyers generally are in a 
position to make the most use of data put up in this form, 
it is bound to result to the general good of all.” 

Very truly yours, 
F. S. Montgomery, 


Advertising Manager, National Metal Molding Co. 
T X 7 


Book Reviews 


THE “MECHANICAL WORLD“ ELECTRIC POCKETBOOK FOR 1917. 200 
pages. Manchester, Eng.: Emmott King & Co., Ltd. Sup- 
plied by ELECTRIC AI. AGE for 45 cents postpaid. 


This little book supplies the need among practical electrical 
men for a handy compilation of the essential data of applied 
electricity. All the customary fundamentals are given briefly. 
Such subjects as magnetic circuits and materials, alternating 
current circuits, motors, transformers, power cables, storage 
batteries, etc., are treated in a style which goes straight to the 
point, gives the necessary formulas and constants, and describes 
the apparatus briefly. Of especial interest are the sections on 
starting boxes, underground construction, lighting circuits and 
switching, and electrical testing. While the practice illustrated 
is British, yet the book is well suited to the needs of American 
electrical men who wish to have a concise reference to the 
points ordinarily met in practice. Pages for a year’s diary and 
memoranda follow the text. 
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INTERIOR WIRI NG, by Arthur L. Cook. 400 pages. New York. 
John Wiley & Sons. Supplied by ELECTRICAL AGE for $2.00 
postpaid. 

The purpose of this book is to supply information on present 
standards of practice in the design and installation of lighting 
and power systems and interior wiring. Treatment of lighting 
is especially good. This section occupies the first 123 pages, start- 
ing with a description of illuminants, glassware and shades, and 
lighting fixtures. Principals of illumination are taken up in a 
clear and concise manner. The thirty-three pages on calculation 
of illumination are eminently suited for the busy architect and 
contractor, who must find his material quickly and completely. 
In the section on electric power, the characteristics and advant- 
ages of various types of motors are given. Control devices are 
well treated, the more common forms being illustrated by dia- 
grams. The chapter on selection of motors is good; it would 
however have been well to include a table of motor sizes for 
various duties. 

Interior wiring forms the last section of the book. It de- 
scribes and illustrates every standard type of conductor, conduit, 
switches, and their accessories. Calculations and arrangement 
of circuits are gone into at some length. A very useful feature 
is the chapter on examples of actual wiring systems. These in- 
clude the layout for an office building in detail; a collar-factory ; 
a three machine shops, showing layouts for group and for in- 
dividual drive; for a hotel; and for a residence. Forty-six 
tables conclude the book; among them are such useful ones as 
on current values and wire sizes for motors, dimensions of con- 
duit and fitting and drop factors for a-c. circuits. 


+ 1 + 


HIcH FREQUENCY APPARATUS by T. S. Curtis. 240 pages. New 
York: Everyday Mechanics Co. Supplied by ELECTRICAL 
AGE for $2.00 postpaid. 

As editor of Everyday Mechanics, the author is in close 
touch with the needs of the non-technical reader. As an ac— 
count of what high frequency currents are, how they are pro- 
duced, and what they will do, the book is perfectly suited to the 
large number of home and school experimenters who are inter- 
ested in this most spectacular of electrical application. There 
is practically no “theory” in the book, but a great deal of prac- 
tical information as to the construction of apparatus. Dimen- 
sioned sketches for typical pieces make it easy for the beginner 
to get a start in work whose fascination will lead him on to 
design modifications to suit his own needs. A price-list of ma- 
terials and parts will appeal to the amateur who is often at his 
wits’ end as to sources of supply. 

x + + 


New rates for Kansas City, Kan., are most favorable to the 
development of the cooking load. The basis is the consumption 
of 5-kw.-hr. per room per month at $0.06; all in excess of $0.02. 


APRIL, 1917 


News Items 


Plans for the N. E. L. A. convention, which is to be held on 
the Million Dollar Pier at Atlantic City, N. J., during the week 
beginning May 28, are well advanced. A fortunate feature is 
that the Pier will be the location of all convention events, and 
that the exhibition hall will be immediately outside of, and on 
the way to, the assembly hall. Ample space has been secured, 
and at a price which will place its cost to exhibitor at about one- 
half that of previous exhibits. 

Assurance of well-rounded section and general meetings is 
given by reports of activities of committees in charge of reports 
and individual papers. í š 


An attempt to standardize flat-point plugs for heating devices 
has been held in check temporarily at least by the wiring commit- 
tee of the Commercial Section of the National Electric Light 
Association. At a meeting held last month it was decided to de- 
fer action until sub-committees representing manufacturers of 
both round and flat-pronged devices could submit reasons why 
either form should be standardized. It is desired that every 
manufacturer of heating devices should present his views in 
writing to R. S. Hale, chairman of the wiring committee of the 
N. E. L. A., New York City. Reports of the findings of -both 
committees will be sent to all manufacturers who desire them. 
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Inventor of Telephone Honored 
The Civic Forum of New York, presents its Medal of Honor 
to Dr. Alexander Graham Bell. Left to right: John J. Carty, 
chief engineer, U. N. Bethell, vice-president, American Tele- 


phone & Telegraph Co.: John H. Finley, president New York 
University; Dr. Bell, Thomas A. Watson, Dr. Bells early assis- 
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New York Metal Prices 
March 30, 1917 

Copper, prime Lakes ũ UU eee eee ees 34.50@35.00 

Peel % ewes eae 34.00@34-50 

)!! ⁰²ð¹rwꝛ*ü̃ͤ.·²mñ̃;˙ũit ew RGAN 30.75@31.25 

N ͥ—T—ß00 css GE heey leben eee 39.00@41.00 

London std. spoboÜ·ͤUP Wa.ꝛ i ͥ . cece U ees 136 0/0 
/r ⁵ĩÜ1.m ddd BGI 9.00 
f!õͥĩ ²˙öA.1.. ß eee dO renee 50.00 
Zinc, sheet, f. o. b. smelte n U PUwP— eee 21.00 
nestra 223 Sp sk 6 sen maw «te ] ˖%—ri¾⅛em a AE 54.50 
Aluminum, No. 1 Virgin, 98 Tm cee eee 59.00@01.00 
S... cae nse PE nee dean oes 10.55@10.80 

Old Metals 
Copper, strictly crucibl[[·ͤ·ↄPdRPſſf ccc eee 29.00@29.5° 
Brass (((( ³ÜW·wmu . ¾ ⁵ͥM 17.00 017.50 
JCôöCÄöÜéè³ö ð⁰ x caiame deans 13.00 013.50 
ace ³ðU:ſ e ³ðVV) 6.00 6.25 
ZINC, newer 8 9.00@ 9-50 
Nominal. 
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New Product 


And How to 
Use Them 


A Monthly Review of New Apparatus, Equipment and Specialities of Known Value 


The Names of Manufacturers Not Given in This Section Will Be Gladly Supplied on Request 


Motorcycle Service Car 


The illustration herewith of the new Cygnet Kear Car 
Model “G” service type, is of special interest and has found 
instant favor with electrical contractors, plumbers, gas com- 
panies, telephone companies, supply houses and many mis— 
cellaneous contractors of different sorts. It is especially 
suited for the transportation of tools and supplies of any 
kind from one point to another and hence is used by car- 
penters, plasterers, decorators, painters, awning manufacturers 
and many others. 

As is seen by the illustration, this Cygnet Car is built with 
doors opening both at the front and at the rear. This, for 
electrical contractors makes it possible to carry lengths of 
conduit and other material considerably exceeding the length 


of the body of the car with the proper device as shown on the 
side of the motorcycle. With the regular top of the car, 
the extension’s wide side and open top especially adapt this 
model for carrying coils of wire, bundles of rope and other 
material. The seat immediately back of the motorcycle 
driver is an especially noteworthy feature and easily accomo- 
dates two passengers so that a master electrician and his 
helper can be taken to a repair job instantly. This model 
of Cygnet Car is built for attachment to any standard make 
motorcycle and is also equipped with brake for use where 
there is congested traffic and also a top which protects the 
motorcycle driver where desired. 

Before this car was placed on the market one was put 
in service with an electrical contractor of Buffalo, who used 
it during the severe weather of the past year with satisfactory 
results. Other users of “Cygnet” Rear Cars have reported 
gasoline consumption of 46 miles per gallon. 


+ + + 
New Three-Pound lron 


Dealers in popular electrical heating appliances are be— 
ginning to realize that there is a constantly increasing demand 


for an electric iron, smaller in size than the one usually 
supplied for domestic and laundry use. Sriaster-sized irons 


are more convenient for light pressing, for use in the sewing 
room, and are considered as absolute necessities by many 
travelers for the maintenance of their personal appearances. 
There is a great demand for them also for occasional ironing 
where there are only a few pieces to be done. 

To meet this demand a new three-pound electric iron has 
recently been developed by the Westinghouse Electric and 
Manufacturing Company. Although designed especially for 
the use of travelers, it is convenient for all kinds of light 
pressing. The handle is not removable as in the former 
model, thus avoiding the danger of losing or misplacing it 
while the space required for packing is no greater. The cord 
is permanently attached and a hole in the stand provided 
a receptacle for heating a curling iron. 

All of the desirable features of the larger six-pound irons 
are found in the smaller size, including simple construction, 
guaranteed heating element, and no heat radiation from the 
upper surface. All heat is given off at the ironing face, which 
permits an even temperature to be maintained with no part 
hotter than another. A heat storage plate absorbs all heat 
not needed to keep the ironing face hot. This means econo- 
mical operation and long ironing periods without excessive 
use of current. 

The weight is accurately balanced and the handle is es- 
pecially designed for the comfort of the hand. The iron is 
supplied with a fire-proof stand, flexible cord and attachment 
plug. 

+ $ $ 


Solderless Connectors 


For making connections between electric wires, the con- 
nector shown in the accompanying illustration is used. It 
has the merit of requiring no solder nor heat, thus removing 
any danger of annealing the wire. It will stand as much 
strain as the wire itself and when properly made does not 
add any resistance to the circuit. The contact surfaces 
are at all times protected from the weather. 


Male and female nuts and soft metal cones form the parts 
of the device, as shown in the lower line of the illustration. 
The wires are first brightened and the two threaded pieces 
slipped over them, after which the cones are placed on 
them. The threads are then engaged and the nuts screwed 
home. This compresses the metal cones around their res- 
pective wires, making a joint practically as solid as the weld. 

A tap connection on this general principle is made by the 
same concern for taking off branches from any wire. The 
main line is not cut, but only bared and brightened, when 
the connector is slipped on and tightened as before. 
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Trelley Strain Ear 

A new design of mechanical strain ear has recently been 
put on the market by the General Electric Company. 

This ear is fastened on the trolley wire without the use 
of the soldering iron or torch and, therefore, avoids the detri- 
mental effect on the trolley wire from overheating, frequently 
noticeable where soldering has been done. 


The body portion is made of malleable iron sherardized and 
is provided with suitable tapped boss for attaching to stand- 
ard suspensions. Also four pull off eyes for attaching the 
anchor wires. This part being subject to no wear in Service, 
can be permanently wired into the overhead construction. 
The runner shoe is renewable and is made in both malleable 
iron sherardized and composition metal. 

The whole device is light in weight, neat in design, has 
ample clearance for passing trolley wheels, is very easily in- 
stalled, worn parts are quickly replaced and it will stand the 
demands of hard service. 

+ $ + 


Joint Box for Submarine Cables 


In placing electric cables in underground conduits or in lay- 
ing them on the bottom of a body of water, frequent joints 
are necessary. These are apt to be weak spots both eletric- 
cally and mechanically unless properly made and protected. 
A new and improved type of jont-box or housing for use on 
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nected by heavy iron clamps. This construction will be made 
clear by references to the illustration. 

As submarine cables, even under normal conditions, are sub- 
jected to severe mechanical stresses and have heretofore often 
failed first at the joints, this new device, which so far has 
proven effective, offers a solution for a serious problem in 


submarine cable laying. 
+ + + 


Fire Pretection for Electric Cables 

The problem of properly protecting high tension lead— 
covered electric cables in manholes has long received the 
close attention of experts in this department who have sought 
not only to provide a more satisfactory insullation but to 
reduce the very high cost of this item. For a long time 
asbestos in sheets or some other form was generally used 
in spite of the inherent objections on account of the liability 
to fly apart or disintegrate in an electric are and because 
of the metal bands or other means for holding the asbestos 
in place. In addition to this the cost of asbestos has risen to 
such a point as to put it beyond reach for this purpose. 

The superior advantages of Portland cement mortar being 
recognized, a method of bonding this to the cable by winding 
rope so as to form a plastering base was devised and for most 
purposes proved entirely satisfactory. When exposed to 
electric arc or a very high temperature, however, causing the 
cement to crack the rope base became charred and burned 
and the cement would fall away. Efforts were made to 
replace rope by different forms of metal lath, but with un- 
satisfactory results owing to the necessity of holding the 
lath away from the cable in order to obtain a sufficient key 
through the openings. This difficulty has, however, now been 
overcome by using Composite Metal Lath or “Brick Lath” 
as it is popularly known, as a bonding base for the cement. 
This lath is a mesh of steel wire on which clay has been baked 
so as to enclose the wire while leaving the fabric flexible, 
openings being provided through which the plastic material 
may be pressed. l 

This lath comes in sheets about sixteen feet long and forty 
inches wide and is shipped in rolls which are easily handled. 
In practice it is cut in strips about three inches wide and of 
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submarine cables has recently been developed and perfected 
by the Standard Underground Cable Co., and successfully 
used on submarine cables supplied the Atlantic City Electric 
Co. for the U. S. Ship Canal at Atlantic City, and tue Wil- 
mington & Philadelphia Traction Co. and Pennsgrove Light, 
Heat and Power Co. for crossing the Delaware River at 
Wilmington, Del. It was also used in Canada on submarine 
cables of the Halifax Electric Tramway Co. and the City of 
Ottawo Water Works Department. 

This joint box is so designed that all mechanical stresses 
resulting from the action of tides, currents, c., that usually 
tend to damage the cable at these points are taken off the 
joint proper by long “take-up” rods on the joint box parallel 
to the cable, and transmitted to the steel wire armor on each 


side of the joint and to which armor the rods are rigidly con- 


such length as is most convenient to handle in the space at 
disposal. These strips are wound spirally about the cable 
and Portland cement mortar mixed to the proper consistency 
in the proportion of two parts sharp clean sand to one part 0 
cement is wiped on by hand to a thickness of about five 
eights of an inch. The bonding quality of the terra cotta 
covering the wire assures a firm hold, while the cement press 
ing through the openings practically imbeds the little brick 
crosses within it the whole becoming a homogeneous mass. 
Should cracks develop in the cement owing to external con- 
ditions, the wire mesh holds it firmly in Position so that 
it cannot break or fall away. 

Some companies cover their cable first with paraffined cloth 
or other material which prevents the cement from sticking 
to the cable thus making it very easy to remove the covering 
by cracking it away with a hammer in case repairs are necess- 
ary. The extremely low cost of this method of insulation 
is not the least of its advantages. The accompanying illus- 
tration indicates the method employed 
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Direct Current Overload Relay 


The relay illustrated has been developed by the Westing- 
house Electric & Mfg. Company, to give overload protection 
on direct current circuits. It is.particularly applicable for 
use in connection with three-wire gencrators having but four 
cables running to the switchboard, as by connecting the con- 
trol coil of the relay to ammeter shunts, the circuit breakers 
can be mounted on the switchboard, yet controlled by the 
actual* armature current as required by the fire underwriters. 
Without the relay the circuit breaker must be inserted in the 
circuit at the position of the ammeter shunt. This would re- 
quire either that the circuit breaker be mounted at the gen- 
erator, away from the switchboard, or that an extra pair of 
leads be run from the generator to the switchboard. 

This relay is known as the type TO. The operating part 
is a small two-pole electric-magnet with special winding. 
This, and an adjusting mechanism are enclosed in a dust 
proof case of aluminum alloy. The cover is fastened by two 
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thumb nuts and is easily removed for inspecting or adjusting 
the relay. The case is finished in black marine to match stan- 
dard switchboard finish; the internal metal parts are polished 


and lacquered brass. 


In operation, the pull of the relay coils is opposed by a 
helical spring. When the pull exceeds the tension of the 
spring the contacts close. A calibrated adjustable arm is 
used to adjust the tension of the spring to regulate the volt- 
age drop across the ammeter shunt at which the contacts will 
close. The relay contacts will close 1 ampere. When the 
circuit breaker trip coil requires more than this, an auxiliary 
relay switch should be used. 

These type TO relays can be used with a standard 50-milli- 
volt ammeter shunt (the same shunt that is used with the am- 
meter), without affecting the readings of the ammeter ap- 
preciably. They are calibrated for adjustment to close con- 
tacts at from 40 to 80 millivolts, corresponding to 80 to 160 
per cent. of full load, according to an adjustable scale provid- 
ed within the instrument allowing adjustment for all inter- 
mediate values. 

Where a relay is used, the circuit breaker should have 
auxiliary contacts to open the trip circuit when the breaker 
opens, relieving the relay contacts of this duty. Further, the 
type TO relay is instantaneous in operation. If a definite 
time element is desired a definite-time-limit relay should be 
used in connection with it. 

$ + + 


Lubrication for Pneumatic Switch 
Cylinder 


Very often a piece of apparatus becomes defective simply 
because of faulty lubrication. The operator has no means 
of knowing what the proper lubrication is and in many cases 
the manufacturer does not go to the trouble to tell him. 
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To insure the proper operation of pneumatically operated 
unit switch cylinders for railway control, the Westinghouse 
Electric and Manufacturing Company has brought out a 
lubricant particularly suitable for this purpose, known as 
HL oil. It is furnished in two grades; No. 1, a heavy oil for 
use during heavy overhauls, such as, when switches are re- 
moved from cylinders. The cylinder and switches should 
be coated well, approximately 1/8 ounce being required for 
each cylinder. | 

For general lubrication the No. 2 grade is used. This oil 
is sufficiently liquid to permit of its being in an ordinary oil 
can and is applied without disassembling the switch group, 
by injecting in the hole in the top of each cylinder casing, 
about 1/4 ounce (two teaspoonfuls) every 10,000 miles trav- 
elled by the car under ordinary Operating conditions. If 
this does not produce sufficient results, the oil should be 
used more frequently but only the minimum amount that 
will give free operation. l i 

$ + + 


Safety Series Lampr on Poles 


Series lighting circuits always involve an element of danger 
due to the high voltage ensuing on open circuits. In the case 
of arc lamps mounted on high poles this danger is overcome 
to some extent by the fact that all wires are high above 
the ground and out of reach. The lamps are handled only 
by authorized employees who are educated to the danger 
and take the necessary precaution. In the case of orna- 
mental post lighting, which is now coming into general use 
due to the development of Mazda C Lamps, there is the added 
danger of a ground in the post causing injury to pedestrians. 

The external Luxsolite transformers recently developed 
by the Westinghouse Electric & Mfg. Company, render a 


series system of distribution safe, and prevent broken lamp 
filaments from opening the series circuit and putting a branch 
of the system out of commission. By the use of these trans- 
formers in the bases of ornamental poles, low tension wiring 
may be employed in the poles, thus making the system safe 
and less expensive to install. 

The external Lusxolite transformers have two windings 
not inter-connected and therefore the lamps can be removed 
without danger to the operator while the circuit is alive. 
They are of the core type construction. The case is of 
heavy sheet steel. For manhole service heavy tinned pipe 
outlets are provided on which a joint with the lead-covered 
cable may be wiped. Small feet are provided for supporting 
the transformer in the bottom of the pole base. For over- 
head service, the leads are brought out through the bottom 
in porcelain bushings, and a strap is provided on the side 
for mounting on the pole. 

Before shipping, an insulation test of 20,000 volts is applied 
between the primary and secondary windings of each trans- 
former. 
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Nat Locking Device 


Positive protection for nuts and cap screws is claimed 
for a nut-locking device which, it is said, will absolutely 
prevent such a nut from turning, under vibration or anything 
short of a determined effort to remove it. The security of 
the nut or screw does not depend on a variation of thread 
pitch or on maintenance of spring tension. 

The locking effect of “Loxon” is secured by the “bite” of 
one washer into the body of the work and into a square 
washer of soft steel. The first washer is of hardened stecl, 
through which many small holes are punched. The edges 
of these form a series of short rugged teeth which bite 
into the metal next to them on both sides. In use, the 
round washer is put over the nut and then the “Loxon” 
and the nut is screwed home. Then any one of the corners 
of the square washer is bent up sharply against the nut. 


To remove the nut it is backed off in the usual way, con- 
siderable force being necessary to force down the up-bent 
corner. 

Less space and cost as compared with the castellaed nut 
and cotter pin, with equal security from vibration are the 
most important features of this device. 

+o p + 


Domestic Refrigeration 


Summer or winter, nothing is more important than the 
economical efficient refrigeration of food stuffs, whether for 
home, hotel, restaurant or store. While food may be kept 
cool by means of ice, it is impossible to maintain the tem- 
perature of the ice box at a temperature sufficiently low to 
keep the food in perfect condition. To be perfectly kept, 
food stuffs should be stored in a dry temperature uniformly 
maintained at about 40 degrees. This temperature cannot be 
maintained with ice, as the melting of the ice lessens the 
amount in the box and a slow rise in temperature occurs, re- 
sulting in spoilage of the food stored therein. Another 
objection to ice is its uncleaness, sediment being deposited in 
the ice box as the ice melts, permitting germs to mingle with 
the food. These objections have long been recognized and 
the ideal method sought which would embody the principles 
of cleanliness, uniformity of temperature and avoiding of 
waste by spoilage. Modern electric refrigeration alone in- 
cludes these three principles. It is well exemplified by the 
McClellan System of refrigeration, made by a Western man- 
ufacturer, and driven by a Westinghouse motor. 

The McClellan System consists of a compact, high efficiency 
refrigerating machine driven by an electric motor which cir- 
culates ammonia through cooling coils. The coils are lo- 
cated in the ice chamber of the refrigerator and connected to 
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the refrigerating machine by piping. The refrigerating ma- 
chine is made in five sizes. The sizes run from a 1/15 ton 
machine, the equivalent of melting 133 Ib. of ice per 24 
hours, to a one ton machine, the equivalent of melting 2,000 
Ib. of ice in 24 hours. 

There are no complicated parts to the refrigerating ma- 
chine, and a child can start and shut it off as easily as draw- 
ing water from a faucet. A simple turn of a water valve han- 
dle starts or stops it, or if desired, the operation of the 
machine may be controlled automatically, starting and stop- 
ping being controlled by the temperature obtaining in the 
ice box. Ice making, ice cream freezing and water cooling 
equipment may also be obtained as additional features, when 
required. 

With the McClellan system refrigeration is accomplished at 
from one-half to one-third the cost of ice. If run from five 
to eight hours a day it is possible to maintain a temperature 
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in a well insulated refrigerator of 30 


of 40 degrees or less 
with 


cu. ft., it is said, as a cost of $1.50 a month, as compared 
an ice melting equivalent of from $5 to $7. 

This system is adapted to all conditions and can be attached 
to any ice box, making ideal refrigeration possible for homes, 
markets, stores, restaurants, hotels, hospitals and clubs. 
There is no moisture as with ice. The moisture and odors 
thrown off by the food are taken up, condensed, and frozen 
to the brine tank or pipe coils, keeping the air dry. The re- 
sult is a uniformly dry temperature, an entire elimination of 
all germs thrown off by the food, as well as prevention of 
germ development. In other words, sanitary and hygienic 
refrigeration is obtained, which keeps products as long as it 
is desired to keep them, without spoilage and consequent 
waste. 


+ + + 
A Combination Switch and Rheostat 


pe of a liquid resistance device, 


This is an improved ty 
dually 


which is entirely automatic and applies the current gra 
to the lamps or motor, requiring the same attention as 
ordinary switch. 

The switch is composed of a wall box, a flush plate and 4 
cylinder which incases the container for the liquid and also 
a time device which retards the action of the switch to 4 
predetermined time. The liquid container is divided by ê 
perforated partition, one compartment containing the elec- 
trodes which are tapering and so arranged that the encroach- 
ment of the liquid on and around them lowers the resistance 
allowing the current to build up to normal, at which time 
the cut-out short circuits the liquid. On the other hand as 
the liquid leaves the compartment, draining the electrodes 
the resistance is increased until the circuit is opened, then 
a cut out performs its function cutting the container entirely 
from the circuit. 


the 
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To open the circuit the container is turned one-half over 
placing the electrode compartment up, the liquid flows off 
leaving the electrodes bare thus opening the circuit, the 
movement that turns the electrode compartment up keeps 
the spring in the time device at a very high tension and also 
operates the cut-out. To close the circuit the time device 
is released by a push button and propelled by the spring the 
device moves the container back one-half turn placing the 
electrode compartment below, immersing the electrodes and 
removing the resistance until the current is brought to 
normal and the time device firmly places the cut-out 
in its socket, short circuiting the liquid. By choking 
the heavy initial rush and compelling the gradual application 
of the current the over-shoot, shock and sudden expansion 


Liquid Rheostat for Small Motors 


following instantaneous heating is eliminated thus, carrying 
the lamp over its most trying ordeal and keeping the filament 
as far as possible from the fusing point assures the longest 
possible service. Defects in the filaments do not develop 
into burn-outs, and the life of lamps containing filaments 
from the same mixture will be consistant. 

When used in connection with the motor, it is impossible 
to start the motor other than slowly and evenly. 

The device can be handled roughly; an over load does not 
injure it. The liquid cannot be extracted and the original 
charge will last four years, when it can be renewed. It is 
compact being 3x4 inches over all, and requertng two spoons- 
full of water to each kw. controlled. 


+ + +$ 
Measuring Root-Mean-Square-Current 


It is well known that the continuous capacity of any piece 
of electrical apparatus is limited by the amount of heat it can 
dissipate. In most electrical apparatus the principal sources 
of internal heat are the cooper and iron losses. The rise in 
temperature is approximately proportional to the square of 
the current passing through the machine. On invariable load 
this rise is proportional to the average of the squares of the 
current values during the cycle of operation, or what is gen- 
erally called the mean-square- current.“ There is a certain 
value of this mean-square current at which each machine will 
operate most economically. If operated at a higher value it 
is liable to become unduly hot, resulting in short life of in- 
sulation and consequently requiring expensive repairs. If 
operated at a lower value its efficiency is reduced, its size is 
larger than necessary and, in the case of a railway or other 
vehicle motor, excess weight is being carried. 

The determination of the root-mean-square current of a 
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Calibration Curves of R. M. S. 
Current Meter 
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machine in actual service where instantaneous current values 
are changing rapidly (variable load), and especially in railway 
service where the car or locomotive is in motion, has hereto- 
fore been a tedious and expensive undertaking. The root- 
mean-square of the instantaneous current values taken at 
infinitively short intervals during a given period of time. The 
longer these intervals the more inaccurate will be the results, 
especially under rapidly changing current conditions. Hence, 
in determining this value by actual test it is necessary to take 
current readings as frequently as possible, equal time intervals 
usually being most convenient. 

To facilitate making tests for root-mean-square current the 
Westinghouse Electric & Mfg. Company, has developed the 
root-mean-square current meter shown. Using for its prin- 
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| Meter and Transformer for 
A. C. Circuits 


ciple measurement that characteristic of the electric circuit 
for which the root-mean-square value is desired, the measure- 
ment by this meter of the root-mean-square value of the 
current depends upon the generation of heat, by passing all or 
part of the current to be measured through resistance im- 
mersed in a given quantity of distilled water. The tem- 
perature of the water is therefore raised in proportion to 
the square of the current flowing through the resistance ele- 
ment. It is very evident therefore that the square of each 
instantaneous current value is virtually integrated by the 
rising temperature of the water due to the heat taken up by 
it. Radation of this heat to the surrounding atmosphere is 
prevented by the use of a vacuum jar. As the temperature 
of the water near the top, if let stand, would be slightly 
higher than that near the bottom, a means is supplied for 
thoroughly mixing the water just before taking the tem- 
perature reading. 

To determine the root-mean-square-current value with this 
meter in the circuit it is only necessary to observe the elapsed 
time and the rise in temperature of the water. By applying 
these values to a calibration curve, furnished with the meter, 
the root-mean-square-current value can be determined very 
readily. Simultaneous readings of water temperature and 
time of day are generally taken at half-hour intervals. In 
tests of railway equipments these readings can be taken at 
such points as will facilitate the determination of the root- 
mean-square-current value for each section of the run. 

By the use of this meter the number of observers on the 
test is reduced to a minimum as only a few minutes of one 
observer's time is required during each observation period. 
The results can be approximated readily while the test is 
is in progress. For an all-day test, a very short time is re- 
quired to determine from the test data the root-mean-square- 
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current value for each intermediate period and also for the 
entire day; whercas, with the very frequent readings necessary 
by the older method, to obtain the same amount of data, sev- 
eral days’ computing was necessary. Furthermore, with this 
meter the personal error in rapidly taking readings is reduced 
toa minimum. It is claimed by the manufacturer that careful 
laboratory tests with the meter on constant current valucs 
and on all kinds of rapidly fluctuating current values, show it 
to be correct to within 2 percent. 
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R. M. S. Current Meter and Shunt for D. C. Circuits 


The meter can be used with accuracy on either direct or 
alternating current circuits of all commercial frequencies, 
an ammeter shunt of proper capacity being supplied for use 
on direct current and a current transformer for alternating 


current circuits. 
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Automatic Pole Type Constant Current 
Transformer 


The first automatic, pole type constant current transformer 
for use with series street lighting systems, at points distant 
from the central stations has been perfected by the General 
Electric Company. 

The theory of operation is identical with that for station 
type, constant current transformers. The unique feature of 
this type is that, it 1s mounted on a pole and is operated by 
time switch. There are no new and untried principles or 
parts. It is a consolidation of various features previously 
tried and proved right in other types of transformers which 
have been on the market for a long time. 

It is entirely automatic in operation, is submerged in oil, 
mounted in a weather-proof tank and requires no care or 
attention after it has been properly installed. It may be prop- 
erly referred to as an “out-door” transformer. For indoor 
use it may be mounted on the station wall or ceiling if floor 
space is at a premium.. 

Series street lighting systems require constant current and 
constant current transformers have always required a sub- 
station with contro, panels and an attendant. On that 
account, it has been difficult to provide street lighting for 
smaller towns and villages where the revenue derived would 
not be sufficient to warrant such an installation. 

Larger cities also have experienced difficulty in solving 
the demand for higher intensities and more units in their 
suburbs. The growth of these outlying districts has been so 
rapid that it has been almost impossible for the facilities of 
the lighting companies to keep pace. When it becomes im- 
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practible to run circuits from the control station, on account 
of the distance and the copper required, it is not always ad- 
visable to erect a sub-station. In many cases the growth oi 
communities is so rapid that there is an interval before the 
sub-station can be erected during which the lighting service 
is hard put to be efficient and effectual. 

The type R. O. Transformer was designed for this service 
and to fill this demand. It does not require a substation or 
an attendant and can be controlled by an oil time switch. 

For the operation of MAZDA C lamps it has material ad- 
vantages. The high initial reactance serves to protect the 
lamps at starting and acts instantaneously to check surges 
on the line which would shorten lamp life. The moving 
secondary coil with its high repulsion gives regulation within 
I percent. from full load to dead short circuit, a performance 
as good as that of the best station type transformer. It 
not merely protects the lamps from changes in current due 
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to changes in secondary load but it also protects the lamp 
from fluctuations in primary voltage. 

The theory of operation being identical with that for the 
static type constant current transformer, the design differs 
only in the requirements to make the transformer automatic. 
No adjustments or changes in taps are necessary. A tap is 
provided in the 2,300 volt primary so that the transformer 
will carry full load and regulate satisfactorily when operated 
on a 2,000 volt circuit. In addition the 2,300 volt transformer 
is designed so that it will give good regulation on a 2,400 
circuit . A single adjusting lever permits adjustment of the 
secondary current to the desired value. The final current 
adjustment is made at the factory and no further change 
in adjustment should be necessary. These transformers have 
an ultimate temperature rise by resistance not exceeding 55 
degrees C. based on a surrounding temperature of 25 degrees 
C. 
Each transformer is mounted in a cylindrical steel tank 
with leads brought out through bushing holders similiar 
to a standard power transformer. This tank is filled with 
the same high grade insulating oil used in G-E standard type 
H transformers. All precautions have been taken to make 
the R. O. Type Transformers weather-proof and after being 
installed they should require no more attention than a con- 
stant potential pole type transformer. The transformer may 
be tipped 10 degrees from the vertical in any direction without 


affecting the regulation. l 
This transformer is a product of the General Electric 


Company. 
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“> Measurement 


its perfection and its 
growth—has been associated 
inseparably with 


Ind‘cating Instruments 


From the year 1888 to now, each successive instrument that has borne 
the name Weston has marked the highest achievement in the Art. At 
no uae has Weston superiority been more obvious than in the present 
models. 

Weston Indicating Instruments include a great variety of groups for 
portable or switchboard service on A. C. or D. C. Circuits, Instruments 
designed expressly for testing and laboratory use, for motor car and 
boat electrical systems and for many other special purposes. Write 
for Bulletins or Catalogs describing those which interest you. 


——— 
The Weston Portable Electrodynamometer Group includes Model 310 
Single Phase Wattmeter, Model 329 Polyphase Wattmeter, Model 341 
A. C. and D. C. Voltmeter and Model 370 A. C. and D. C. Ammeter. 
The characteristics of the group are extreme accuracy (guaranteed 
within a fraction of 1% full scale value), adaptability for use on circuits 
of any commercial frequency and any wave form, great overload ca- 
pacity, low moment of inertia, effective damping and shielding, and 
the legibility and remarkable uniformity of the hand calibrated scales. 


Weston Electrical Instrument Co., 51 Weston Ave., Newark, N.J. 
23 Branch Offices in the Larger Cities 
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THE NORTON 


(D’Arsonval Type) 
SWITCHBOARD INSTRUMENTS 


= 


J NORTON ELECTRICALINSTRUMENTCo. / 


a’ 


MANCHESTER. CONN. Us 


NORTON pone ro 
trum ervic 
5 Satisfaction 
Guaranteed 
QUALITY, It will pay 
ACCURACY and you to write 
DURABILITY for Discounts. 


Norton Electrical Instrument Co. 


MANCHESTER, CONN, U. S. A. 
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Here’s a Really 
Useful Wiring 
Handbook—— 


find this book valuable. 


A Wiring Handbook— 


That fits the requirements of the National Code. 

That conforms to the best American practice. 

That is indexed so that you can find instantly the 
facts you need. 

That is plainly worded so that anyone who can read 
English can understand it. | 

That is fully illustrated so that the right way to do a 
job can be grasped promptly. 

That is, besides, a common sense, practical com- 
mentary on the National Electrical Code, 

That tells how to install wiring and apparatus for 
practically all services, under practically all conditions. 

That tells how to install these so as to be electrically 
safe and mechanically correct. 

That explains why installations should be made in a 
given way. 


NOW READY 
Croft’s 


WIRING FOR LIGHT 
AND POWER 


By Terrell Croft, Author 
American Electricians’ Handbook’’ 


400 pages, flexible binding, pocket size, $2 00 net, postpaid. 


Both the experienced wireman and the beginner will 
Every. man who has ever had, 
or ever expects to have, anything to do with wiring or 
installation, should own a copy. 


There was a demand for a book that would enable - 


the wireman to meet the requirements of the national 
Electrical Code, and at the same time, tell you quickly 
what the code requires and w'y wiring should be done 
in a given way. 

Without hesitation or reservation, we announce that 
this is a real Wiring Handbook 

We Guarantee This Statement 

We do not ask you to buy the book, or to agree to 
buy it until you have examined it fully. You must be 
satisfied. 

Fill out and mail the coupon today. 


FREE EXAMINATION COUPON 


— a 


McGRAW-HILL BOOK CO., Inc., 239 West 39th St., New York 
You may send me for 10 days’ free examination: 
Croft - Wiring for Light and Power, $2.00 net. 


I agree to pay for the book or return it, postpaid, within 10 days 
of receipt. 
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TRADE MARK Aegistorsa U. & Pet Ormco NEIN 


The STANDARD æ \ RUBBER 


HE leading electrical engineers es 
all over the world know that S PAPER 
OKONITE Insulated Wires and Cables S | 
never disappoint. Their knowledge S 
can be made your gain. ee 
When you get the habit of using SS 
OKONITE Insulated Wires and Cables, soa 
you have met success more than half Rae : SIMPLEX WIRE X CABIE 0 
8 MANUFACTURERS 
OKONITE COMP NN. 201 DEVONSHIRE ST. BOSTON 
253 Broadway 5 e 
NEW YORK : 
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WHITE WAY POSTS 


Gnatless and Waterproof 


The problem of in- 
sects crawling into 
the globe and water 
getting into the post, 
causing short circuits, 
is prevented by the pat- 
ented features embodied 
in our 


White Way Posts 


Gives better light, as 
no dead insects are at 
the bottom of the 
globe. 


White Way Posts 
guide the way to 


good buying. 
Send for price list 


THOMASVILLE 
IRON WORKS 


Thomasville Georgia 


Are You Interested 


in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 
will be pleased to furnish further in- 
formation. 


Galena-Signal Oil Co., 


Franklin, Penn. 
Electric Railway Department. 
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Two-way Joint for Steel Tape Armored Cable 
Another Reason 


why you should buy ‘‘STANDARD” Steel Tape Armored 

Cable is found in the complete line of special Joint Boxes 

and Terminals which we alone supply for such service. They 

give greater economy and increased flexibility in operation. 
Write our nearest office for information 


Standard Underground Cable Co. 
PITTSBURGH, PA. 


Philadelphia Chicago 
San Francisco St. Louis 


RENEWED 


Tungsten Lamps 
We Pay Cash for Burned Outs 


New York 
Boston 


Tungsten and Carbon 
Lamps. 


ANCHOR ELECTRIC CO. 


557-559 W. Jackson Boulevard CHICAGO 


Manufacturers of high frequency electrodes. 


Write us regarding 
your requirements, 


a catalog of cabinets for 
Tramball and Crouse 
Hinds Panels 


Send for a copy 


COLUMBIA METAL BOX CO. 
Manefacturers 


226-228 E. 144th St. New York, N. Y. 
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| Send for Catalog of 
Water Power Information 


This book contains information con- 
cerning various methods of measuring 
streams; also gives tables of power, 
speed and quantity of water used by 
the turbines under different heads. 
Efficiency tests are shown and a great 
deal of other useful data given, as well 
as a large number of interesting illus- 
trations. 

If you are contemplating the devel- 
opment of water power it is to your 
interest to write us, 


Samson Turbines 


The quicker the speed of a 
generator the lower its cost. If 
you expect to direct connect 
generator to turbine shaft we 
can save you money on your 
installation. 

Our competent hydraulic en- 
gineers will give you any infor- 
mation that you may need about 
the installation of turbines. 

Write us today 


James Leffel & Co. 
402 Lagonda St. Springfield, Ohio 


8-60 A Form 3 250-600 V 


Save Time and Money 


in your plant by protecting your circuits with 


~ JED- 
Renewable Fuses 


They may be refilled over and over again. All 
they require is a new fuse element which can be 
quickly broken off from a Daum Fuse Strip and 
inserted in the fuse. 


Write today for Bulletin J. 


A. F. Daum Co., Pittsburgh, Pa. 
Sole Manufacturers . 
Representatives: 


Willis C. Squire & Co., Western Union Building 
Chicago, Ill. 


Geo. H. Trask, 76 Sacramento St., San Francisco, Cal. 
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"DIRECTORY OF CONSULTING ENGINEERS 
_ ARCHITECTS and CONTRACTORS 


uN 
Stone a Wesster Enamveeriva Corporation 


Constructing Enciveers — 
NEW YORK BOSTON 


The Arnold Company 


ENGINEERS—CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
108 South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


“CHICAGO 


THE J-G-WHITE COMPANIES 


H. M. BYLLESBY & COMPANY 


i ENGINEERS 
New CON caica Tacoma FINANCIERS ENGINEERS 
i dc O 
Trinity Baliding Contasate D Washington NA AA OPERATORS 
9 d 0 A 8 5 2 Asst 77 A 
Gas, Street Nag una’ F . : 43 Exchange Place S58) NEW YORK 
CHICAGO LONDON SAN FRANCISCO 


Examinations and Reports. Utility Securities bought and sold 


HUGH L. COOPER A CO. | | THE CLEARING HOUSE 


YDRAULIE 
GENERAL H ULIC ENGINEERING OPPORTUNITIES 


Including the Design, Financing, Construction and ` 
Management of Hydro-Electric Power Plants For the Wide-awake Electrician—Machinery, Positions, 
' Agencies, Etc. 


1 Park A u . 
101 Park Aven J New York Rap PAGE 62 


— 


SANDERSON & PORT ER Electrical Testing Laboratories 
| ENGINEERS Electrical Department 3 


CHICAGO © NEW YORK SAN FRANCISCO )))) 8 


72 West Ad ams St. 52 William St. Nevada Bank Bldg. _ tories. Tests and investigations made anywhere. 
3 Photometrical Department rae 
Photometrical tests of all forms of commercial illuminants. Illu- 


mination tests made anywhere, indoors or outdoors. 


j General Testing Department 
Your Professional Card Mechanical tests. Chemical tests. Coal and ash analyzed. 


R . R Paper tested. Tensile, compr: ssion and torsion tests of 
in this space reaches over eight thous- and engineering materials. 
and possible users of your services 80th Street and East End Avenue 
—rates on request. om v 
New York, N. Y. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 
Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 


— FK ee 
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* Efficient Nhat 
: — — | es 
= ` yi es \ 5 With no Association of Eye Strain is Produced by 


LUX LUNAR LAMPS 


* LUX X_MFG.CO-HOBOKEN, N. J E 


ANE This Wire Reel 
FER and Meter 


ATOR fa Sr £ will save time and 
RK * money for any electric 


supply dealer or con- 


FUNE 7 tractor. Meters with 
— y base made in two sizes 
T ' - for wire, and for ca- 


UY FOR EVERY PURPO SE ble or flexible conduit. 


Write for full particu- 
FHORDARSON ELEC. MFG. €O,cuicaco 


lars and prices. 


Minneapolis Electric 


Pe & Construction Co. 
Minneapolis, Minn. 

ae 

— 

Hit 

nos “O. K.” Weatherproof Wire 

sa? “Parac” Rubber Wire Insulated Wires and Cables of 
Bare Copper Wire every description for all electri- 

bb Slow Burning Weatherproof cal purposes. 


Railway Feeder Wire 
Slow Burning Wire 


Annunciator Wire, Automobile Horn Cord, 
Lighting and Starter Cables, Copper Wire, 
Strand, Armature Coi's, Lamp Cord, Power 


ae | * hi l li: p 8 I nsu la ted Wi re C 0. C ables, Telephone Cables, Waterproof Wire, etc. 

a Minaa R John A. Roebling’s Sons Company 
| Cla Mexicana de Alambre “Philips,” Mexico City TRENTON, N. J. 

= 

— 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable: very strong; 
reasonably priced. No stronger guard 
made. 

One of many factory needs and 
money savers shown in Our Cat- 
alog. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 


SMOORE O 


Tusula ted Blectric Wire 


If you want the best quality and service in 
Insulated Electric Wire COME TO US. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


ALFRED F. MOORE, * % tira st aa 


Southern Representation 


Chattanooga Armature Works 
<>) Chattanooga, Tenn. 


N 
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Pittsburgh Transformer Company 


Largest Manufacturers ef Transfermers exclusively 
in the Uaited States 


Pittsburgh, Pa. 


KNIFE SWITCHES 


From 30 to 5000 AMPERE 


Front Connected | Back Connected 
Catalog mailed on request 


Frank Adam Electric Cos St. Louis, Mo. 


© 


PERFORATED METALS 
for 


You Take No Chance 


in placing your 


ALL 3 Orders for Electrical Supplies 
uch as . 
Sein Gxt onum yatin, pas 
Phosphate Screens Sugar, Flour and Rice Mils Southern Electric Co. 
Coal Screens <iurfacing for Sand Rolls B ALTIMORE, MD. 
Send for Metal Sample Plate and Circular 


Distributors of G. E. quality material. 


“Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


We will buy any platinum scrap you may have on hand, 
or exchange it for 


BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO., INC. 


a —— — — — => > 9 
— —— 
MEKEEP WELL COVERED : 


2 NOT IN USE 2 FLUXES 


TRADE MARK 


sí fi Have you tried YAGER’S SOLDER 
ING SALTS in the new ename 
i 7 screw top can container? Same price 


4 ter; ships 
I| REGUS. Pat Orr as for the bottles. Packs better; 
|| NOS. 47264 & 83460. 1 * lichter; keeps its dry — Mo 


form, and will not corrode. Ask to 
SOLDER | N G see YAGER'S in its new dress, It does 


the work for others. It will do yours. 
Use YAGER’S SOLDERING PASTE 
in collapsible tubes for your kit; Paste 
boxes for the bench. Yagers 
means no waste. 


ALEX. R. BENSON CO. 


C. o. BAKER, Pres. C. w. BAKER, v. P. HUDSON, N. v. 


STREET LIGHTING FIXTURES 


SAMSON SPOT ARC LAMP CORD 


Ornamental Lighting Poles Pot Heads ete ee pce 3 
Pole Arms Automatic Cutouts i TR 
Mast pip Counterweights 10 py = gt 

n g ncandescent 
Malleable Iron Brackets & Pins Goosenecks j 


Send for Catalog and Prices 


THE BRADY ELECTRIC & MFG. CO. 
NEW BRITAIN, CONN. 


Solid braided cotton, waterproofed. Willoutwear metallic devices o? 
sted rope, and will not transmit shocks. 
for sample and catalogue. 
SAMSON CORDAGB WORKS m ë Š - 


Bosten, Mass. 


WE PURCHASE BEST GRADE RENEWED LAMPS 
Burned-Out Lamps, both Carben 


and Tungsten Types, BOTH CARBON AND TUNGSTEN TYPES 
at Prices that are satisfactory to you, and we can sell you We guarantee you mot forthe Money 


BOSTON-ECONOMY LAMP DIVISION 128 Maple Street DANVERS, MASS. 


National Lamp Works of General Electric Co. 


THE CLEARING HOUSE 


FOR SALE 


IRE FOR SALE—At half price, 
thousand pounds each, No. 18 and 
38 magnet wire. Silk and cotton cover- 
ed German silver resistance wire No. 21 
to 39. Ammeters and volt meters. D. 
C. arc lamps and motor-generator sets. 
Walsh’s Sons & Co., 293 Passaic St., 
Newark, N. J. 


Arc Electrodes for Sale 
ESTINGHOUSE 6.6 amp. Lumin- 
ous Arc Electrodes in original 
packages, 2,000 style 145368, length 16 
in. S. O. 666653 drawing 258710 and 
2198 style 127909 S. O. 668522, uppers. 
The Minneapolis General Electric Co., 
Minneapolis, Minn. 


‘Gas producer gas plant complete. 100 

H.P. Rathbun-Jones Engine, Smith 
Producer. Also 100 H.P. Distillate, 150 
H.P. Distillate engines and a 250 H.P. 
Producer Plant. Also, large air com- 
pressors and centrifugal pumps of sin- 
gle and multi-stage in guaranteed con- 
dition. Immediate delivery. A. H. Cox 
& Co., Inc., 309 First Ave., South 
Seattle, Washington. 


Panel Board For Sale 


NE 30 ckt.—6o ampere NEC fuses— 
panel board back connected, no 
mainline switch, slate base, Cutter make, 
new. Will sell at low figure because 
not needed. Will furnish blue print to 
anyone interested. Rupert Electric Co., 
Ruperat, Idaho. 


Machinery For Sale 


0 NE self excited alternator, 13.5 per 

terminal, 60 cycles, 110 volts. One 
50 ampere, 6 volt, with 500 volt wind- 
ing, motor- generator. Snider Electric 
Co., 1626 South Broadway, St. Louis, 
Mo. ö 


Generators For Sale 


‘Owe 312 kva. Westinghouse generator, 

60 cycle, 2300 volt, 100 r.p.m., direct 
connected to Frick compound Corliss 
engine; one 125 kva. Minneapolis gen- 
erator, 60 cycle, 2300 volt, 180 r. p. m., 
direct connected to Minneapolis 4-valve 
engine; one 75 kva. Minneapolis gener- 
ato, 60 cycle, 2300 volt, 257 r.p.m., con- 
nected to a 4-valve Chuse engine. All 
in good condition. Can supply con- 
densing plant with compound Corliss. 
Address P. O. Box 188, Lawton, Okla- 
homa. 


RATES 


“Position Wanted” advertisements 2 
cents for 25 words or less; addition 
words one cent each. “Help Wanted,” 
“For Sale,” etc., advertisements 50 cents 
for 25 words or less; additional words, 
two cents each. Special rates for dis- 
play advertisements. 

Replies may sent care of 

ELECTRICAL AGE 


Woolworth Building, New York 


Used Machines For Sale 

NE h.p. 500 v., 1,400 r.p.m. G. E. D. C. 
Motor, $35. 1% h.p. 220 v., 2,000 
r.p.m. Lundell D. C. motor; $48. 35 
h.p. 125 v., 1,400 r.p.m. Comp. Detroit 
D. C. motor, $250. 25 kw. 125 v., 1,400 
r.p.m. Comp. Detroit D. C. generator, 
$275. 100 kw. 125 v., 600 r.p.m. Comp. 
Ridgway D. C. generator, $900. 5 hp. 
500 v., 1,200 r.p.m. Westinghouse D. C. 
motor, $100. Fred R. Heilman, 442 

Niagara St., Buffalo, N. Y. 


Motors For Sale 
ATIONAL Electrical Exchange, 
Aurora, Ill, offer the following 
motors for sale: 2 phase—3-5-714-10- 
30 H.P. Fairbanks M. 3 phase—3-5-71⁄4 
-20-30 & 40 H.P. Fairbanks M. 3 phase 
—100-200-250-800 H.P. Westgh. 


Poles For Sale 
UNIPER Southern white cedar poles 
J for electric light and telephone lines. 
Can make prompt shipment. For prices 
write or wire Austin McCormick, 
Sanford, N. C. 


Turbine Generator Sets Wanted 
ANTED—Steam turbine generator 
sets, 1,000 kw. and larger, 2,300, 
6,600 and 13,000 volts. 25 cycle or 60 
cycle. National Electrical Exchange, 
Aurora, III. 


Electric Motors Wanted 
35 HP. Slip Ring Type, 250 HP. Slip 
“Ring Type, 150 HP. Slip Ring Type, 
100 HP. Squirrel Cage. G. E. 3 Phase 
60 cycle 440 Volt. Acme Cement Cor- 
poration, Catskill, N. V. 


BUSINESS OPPORTUNITIES 


Partner Wanted or Business For Sale 
Te best electric wiring and fixture 

shop in Milwaukee. Established 20 
years; large trade in city and state. Other 
interests demand our attention. Will 
sell cheap. A great opportunity. Ad- 
dress Henry J. Wright, Apartment 5, 
150 Biddle St., Milwaukee, Wis. 


POSITIONS OPEN 


Position Wanted 

‘ALES or Manufacturers Agent. 

Thorough knowledge of Line Material 
for Steam and Electric Railroads in 
United States and Canada. Can take 
charge of and direct Sales Campaigns. 
W. F. E., 1642 Woolworth Bldg., New 
York City. 


Electricians and Armature Winders 
a $1 for 14 blue prints of motor 

windings, 10 A.C., single, two and 
three phase and 4 D.C. or set of 20 A. C., 
4 D.C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 
ver, Colo. 


o o 9,0 90 


Electricity 
at your fingers ends 
HAWKINS GUIDES 


3500 Pages $i A VOLUME 
4700 Pictures SI A MONTH 


Gives you a complete, practical working course in 
Electrical Engineering. Easy to study and apply. 
Every important electrical subject covered so you 
can understand it. 
Books ket size: leather covers. Order a 


ks are pocket 
set today to look over. 
LEARN ALL ABOUT 


— — 
Magnetism — Induction — Experiments — Dynamos 
—Electric Machinery — Motors—Armatures —Ar- 
mature Windings— Installing of Dynamos— Electri- 
cal Instrument Testing—Practical Management of 
Dynamos and Motors—Ditstribution Systems— Wir- 
ing—Wiring Diagrama—Sign Flashers—Storage Bat- 
terles—Principles of Alternating Currents and 
Alternators—Alternating Current Motors—Trans- 
formers—Convertera—Rectifiers—Alternating Cur 
rent Systems—Clircult Breakers—Measuring Instru- 
ments — Switchboards—W iring —Power Stations— 
Installing — Telephone — Telegraph — Wireless — 
Bells — hting — Railways. Also many Modern 
Practical Applications of Electricity and Ready 
Refcrenoe ex of the ten numbers. 


Shipped FREE 


— — 
Not a cent to pay until you sce the books. No 
obligation to buy unless you are satisfied. 
Send Coupon now—today—and 116 this great help 
library and sce if it ts not wor:h $100 to you—you 
pay £1.00 a month for ten months or return it. 


THEO. AUDEL a co., 72 Fifth Avenue, New York 

Please submit to me for examina‘ion Hawkins Electrical 
Guides (Price $! each.) S. Ip at once, A the 10 numbers, 
If ant. sfactory, I agree to send you $! within seven days and to 
further mail you $1 each monta untl pad 
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HUNTER FAN AND MOTOR CO. 


FACTORY: GENERAL SALES OFFICE: 
Fulton, New York 114 Liberty St., New York City 


Start the Fan Season right by putting in a stock of HUNTER 
FANS. Completeline, oscillating, non-oscillating and ceiling fans. 
All voltages and cycles. 
A new addition to our line is the Alternating Current Adjustable 
Ceiling Fan. Adjust the breeze to suit your fancy. 

Write for Catalogue No. 107 and agency proposition. 

A few territories still open. 


Electric Row Boat Motor 


Make your Row Boat an Electric 
Launch. Buy a Jewel Detachable 
kow Boat Motor run by electricity. 
No odor or dangerous gasoline. 
Simple,noiseless and powerful. £ 
Attaches to any Row Boat 

and runs on two six volt 
Batteries, This is our 5th 
successful season. 


Open Window Battery | 


$ EVERY coil examined and 
labeled under the direction 
of the underwriters laboratories. 
MAC] Ignition wire for autos, 
nti saes ano vorace motor boats and aeroplanes. 
Send for booklet fully describing 
open window. fee condition of plates and hetght of electro- 


: American Steel & Wire Company 
lyte. If you need a new automobile starting Battery buy 4 


Jewel and save money. 6-60 Special $8.50. Chicago New York Cleveland Pittsburgh 
MOTORCYCLE ELECTRIC LIGHTING SYSTEM e Worcester Denver 


Th Generator Motorcycle Storage Battery and comp!te lighting , 
aag in erect demand. Agents wanted. Write for prices and catalog P. Export Representative: U. S. Steel Products Co., New York 


JEWEL ELECTRIC COMPANY, 112 N. Fifth Ave.. Chicago Pacific Coast Representative: U. S. Steel Products Co. 
San Francisco Los Angeles Portland Seattle 


s» Anne 


$15,000 


$17,000 NOW READY 
One month Hoover 


business of 2 dealers INTERIOR 
Over $5000 clean profit in one 
month on the sale of Hoovers! 
That is the record that each of WIRING 
these two dealers hung up—and a 


lot of other dealers have done al- 
most as good. Why? Here’s one 
reason, in the words of the con- 
cern that had the $15,000 Hoover 
month: 


‘‘Before selling your cleaner, we 
handled other makes of vacuum 
cleaners that sold at a much lower 
price, but we find the Hoover is 
much easier to sell, owing to its 
wonderful cleaning efficiency and 
durability.“ 

Let us tell you how to put on a March 
selling campaign in a way that will 
make a big profit clean-up for you. 
We'll tell you how these central sta- 
tions that have made the record-break- By Arthur L. Cook, 
ing sales of $15,000 and $17,000 do it. Pratt Institute 
Just write forthe information. We'll i : 
send it immediately, without obliga- This book is packed with useful information —every- 
tion to you. thing that you should know about systems for electric light 

and power service. It will answer almost every question 


And Systems for Electric 
Light and Power Service 
A Manual of Practice for 
Electrical Workers, Oon: 
tractors, Architects an 
Schools. 


The Hoover Suction Sweeper owe 
Company Box 2202New Berlin, Ohio that is liable to come before you. Send for your copy 


today. 
426 pages, 4% x 7X, illustrated. 


Flexible Binding, $2.00 net. 


Technical Journal Co. 
Woolworth Bldg. New York City 
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BUYERS CLASSIFIED INDEX 


air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressers. 
Allis-Chalmers Mfg. Co 


Air Washers | 

Spray Engineering Co. 
Alarms. 

Western Blectric Co. 


Ammeters and Veltmeters. 


Dunean Blectric Co. 

Gen Blectrie Co. 

Norton Blectrical Inst. Co. 
Western Electric Co. 
Westinghouse Eletrical & Mfg. 


Anunciaters. 
Weatern Blectric Co. 


Armatures. 
Chattanooga Armature Works. 


Attorneys— Patent. 
Geo. P. Kimmel. 


Autematic Controllers fer Light- 
ing and Starting Systems. 


Ward Leonard Blectric Co. 


Battery Ohargers. 
General Blectric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Batterice——Dry. 
Novo Manuri tnng Co. 


Southern Electric Co. 

Western Blectric Co. 

Batteries—Dry Storage. 
Satterics-—Primary. 
Western Nee. Co. 


Southern Blectric Co. 
Western Electric Co. 


Belt Dressing. 
Dixon Crucible Co., Jos. 


Bends and Stecks. 
Bilectric Bond & Share Co. 


Books,—Technical & Practical 
Audel & Co., Theo. 


McGraw-Hill Book Co. 
Technical Journal Co. 


genen Biectrie Co. 

estinghouse lee. & Mfg. Co. 
Adam Electric Co Frank. 
Columbia Metal Box Co. 


Sexneo—F use. 
General Blectrice Co. 


Beres—HM ster. 
Adam Biectric Co., Frank. 
Bexes—Outics and Junctica. 


Adam Biectric Co., Frank. 


Nr Metal $ ig. Co. 
tional Metal Molding Co. 


Greshes — Motors end Gen 
eraters. 


Gashizgs. 
National Metal Molding Ca 
Delta-Star Blee. Co. 
Oabinete. 
Frank Adam Blectrie Co. 
Columbla Metal Box Co. 
Cable—Acrial Pewer—(See Wires 
aad Oables.) 
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Okonite Co. 
n 8 Cable 
o. 


Cable—Steel Taped. 


Simplex Wire & Cable Co. 
Standard Underground Cable 
Co. 


Covered. 
Hasard Mfg. Co. 
F & Insulated 
Wire 
Moore, Alfred F 
Okonite Co., The 
Rome Wire Co. 


Simplex Wire & Cable Co. 
prandarg Underground Cable 


Cable—Tedephene. 
(See Wires and Cables.) 


Cable—Undergreend. 
Okonite Co., The 


Cable Junction Boxes, 
l Underground Cable 
o. ` 


Oarbons—Brushes. 
Dixon Crucible Co., Jos. 


Circuit Breakers. 


General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Cleats. 


National Metal Molding Co. 
Thomas & Sons, R 


Colls (Armature and Fidd). 
Chattanooga Armature Works. 


Colle—Choke. 
General Blectric Co. 


OColls—Inductien. 
Western Blectric Co. 


Coelle—Spark. 
Western Biectric Co. 


Commutaters. 


Chattanooga Armature Works. 


Coll Taping Machines. 


Chattanooga Armature Works. 


Cempeunds—Beoller. 
Dixon Crucible Co., Joseph. 


Cempounds and valve Grinding. 


Acme Compound & Mfg. Co. 


Condensers. 


Allis-Chalmers MEE 
Westinghouse El & ‘Mtg. Co 


Conducters—Armered. 


Netional Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit Fittings. 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Condult—Fiexible. 
American Circular Loom Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co 


Conduit—Interier. 


Amefican Circular Loom Co. 
American Conduit Mfg. Co. 
National Metal Molding a 
Tubular Woven Fabrice 
Youngstown Sheet & Tube Co. 


Conduit--Rigid. 


American Circular Loom Ce. 
Enameled Metals Co. 
Gest, G. M 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Oendult—Underground. 
Write the Ad Editor 


Connectors and Terminals. 
Dossert & Co. 


Constraction Matertal. 
Soutbern DBlectric Co. 


Controllers. 


Allis-Chalmers Mfg. Co. 
General Blectric 

Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co 


Controllers—Automatic. 
Ward Leonard Electric Co. 


Cooking Apparatus—Blectrical. 
ree » Treating Apparatus He 


Cooling Systems — Air 
Spray Engineering Co. 


Cords. 

Moore, Alfred F. 

Samson Cordage Works. 

Mandara Underground Cable 
o. 


Cord—Are Lamp. 
Samson Cordage Works. 


Cord—Fiexible. 
American Elect. Works. 
Okonite Co., 
Samson Cordage Works. 


Co. 


Cord—Tedephene. 
Moore, A 
Simplex Wire & Cable Co 
Standard Underground Cable 


Co. 


Cord, 
onsen S iige Works. 


Crane Meto 
Westinghouse Blec. & Mfg. Ce. 


s-Arms. 
Southern Excbange Co., The 
Western Blectric Co. 


Cut-Outs. 
Brady Blec. & Mfg. Co. 
General Blectric 8 


Cut-Oute—Auteomatic. 
General Blectric Co. 
Door Opemers. 
Newark Electric Supply Ce. 
Drills—Eilectrie¢. 
Clark, Jas. Jr., Blec. Co., Ine. 
Stow Mfr Co. 
Drillse—Peortablie. 
Clark Blee. Co., Inc., Jas. Jr. 
Stow Mfg. Co. 
Dynamos 5 Meters (Sesend- 


Atlanta Blectrie Machine Co. 
Chattanooga Armature Works. 


Electrical Bepairing. 
Chattanooga Armature Works 


Electric Fixtures. 


Adam Bilectric Co., Frank 
177 ee Light Co. 
ern Electric Co. 


Electric Light Pilante—@aaii 
Schug Blec. Mfg. Co. 


Electric Signs—(See Signs). 
Electric 
Fias 


General Blectric 
Westinghouse Mach. Co. 


Engines—Steam. 
Allis-Chalmers Mtg. Ce. 
Westinghouse Mach. Ca 


Enaimeers—Oonsulting. 


Cooper. 

Jackson, D. C. and 

Sanderson & Porter. 

Stone & Webster Engineering 
Corporation. 

White & Co., J. G. 


Etching Solution. 
Union Electric Co. 


Fanse—Exhaust. 


Menominee Electric Mfg C Co. 
Peerless Elec. Co. 

Robbins & Meyers Co.” 
Southern Blectric Co. 

Star Fan & Motor Works. 
Western Electric Co. 
Westinghouse Elec. & . Ce 


Fan Meters. 
Clark, Jas. Jr., Elec. 
General B Co. 
Hunter Fan & Motor Co. 
Menominee Electric Mfg. Co. 
Robbins & Myers Co. 
Peerless Elec. Co., The 
Pittsburgh Elec. Specialties Co 
Southern Blectrie Co. 
Star Fan & Motor 3 
Western leetrie Co 
Westinghouse Blectrie & Mts 


Wisconsin Electric Co. 


Co., Ime 


Fibres. 


Continental Fibre Co. 
Basaan Underground Cabh 


Financial. 
Electric Bond & Share Co. 


Fixteres—Lighting. 
Adam Blectric Co., Fraak 
Southern Bilectric Co. 


Friction Tape and Ciethe. 
Okonite Co., The 


Frosting Bolution. 
Union Electric Co. 


Fuses—Electric. 
Atlas Selling Agency 
Daum Co., A. F. 
Delta Star nier. Co. 
Economy Fuse & Mfg. Ce. 
General Electric Co. 
Monarcb Refillable Fuse Cə. 
Multi Refillable Fuse Oe. 
Western Electric Ce. 
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Insulators 


Are best for your purpose. Get our proposition. 


The R. Thomas & Sons Co. 


Main Office: EAST LIVERPOOL, O. 


Sales Offices: NEW YORK BOSTON CHICAGO 
Canadian Agents: Northern Electric Co., Ltd 


The Cleaner That 
Makes Selling Easy 


The 
Pittsburgh 
FA 


is so simple, so 
complete, so effi- 
cient that it prac- 


tically sells itself. 


. 1 rn 
4 Large Rellers 
4. Ain Case 


Price $22.50 


5. Universal Meter 
. lune . 
. Large Dusthag 


Pittsburgh Electric 
Specialties Company 
Pittsburgh, Pa. 
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Economy Fuse & Mfg. Ce. 
Monarch Refillable Fuse Cs. 
Multi Refillabe Fuse Ce. 


Fuse Bexes. 
(See Boxes—Fuse.) 


Gas Engines. 
Allis-Chalmers Mfg. Ce. 


Generator Brushes (8% Brush- 


es — Meter and Generater.) 
Generators and Moters. 


Glebes, Shades, ete. 
General Electric Co. 


Graphite. 


Yoseph Diron Crucible Co. 
Detroit Graphite Co. 


Saad Lamps—Elecctric. 
Southern Electric Co. 
Eclipse Light Co, 


Sangers—Cable. 
erendard Underground Cable 
o. 


Seating Apparatus—Electrical. 
General Elect. Co. 
Western Electric Co. 
Westinghouse Ele. & Mfg. 
o. 


Meiste—Electric and Steam. 
Allis-Chalmers Mfg. Co. 


@ydraulic Machinery. 
Allis-Chalmers Mfg. Co. 


Gnjecters. 
Bristol Co. 
Duucan LHlectric Co. 
wan konse Ei “ae Co 
estinghouse Elec. 1 ; 
Weston Hlec. Inst. Cots 


tastruments—Electrical, 
Duncan Elec. Mfg. Co. 
General Electric Co. 
Norton Electrica] Inst. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
weston Electrical Instrumeat 


Insulators. 


Brookfield Glass Co. 
General Electric Co. 
Locke Insulator Co. 
K. Thomas & Sone Ce. 


Emsuiating Material. 
American Electrical Works. 
Brookfield Glass Co. 
Chicago Mica Co. 
Continental Fibre Ce. 
Geveral Electric Co. 
Moore, Alfred F. 
Okonite Co.. The ` 
Pandata Underground Cable 
o. 


Thomas & Sons Co., R. 
Ward Leonard Electric Ce. 
Westinghouse Elec. & Mfg. Co. 


Insulator Pins. 


Southern Exchan Co., The 
Thomas & Sons, R. 


| Irons — (Electrical) ‘ 


Southern Etec. Co. 
Westinghouse Electrie & Mfg. 
o. ; ! 


Lamp Cord. 
Moore, Alfred F. 
Rampron Cordage Works. 


Standard Underground Cable 
Co. 


“amp Guards— 
McGill Mfg. Co. 


Lamps—Carbon Are. 
General Blectric Ce, 
Western Electric Ce. 
Westinghouse Elec. & Mig. Cs. 


General Electric Co. 

Western Dleetrie Ce. 

Westinghouse Elect. & Mi 
0. 


Lam ps—lIncandescent. 
Anchor Electric Co. 
Boston Economy og Di 
Clark, Jas. Jr., Elee. Co., In 
Edison Lamp Works. 
Hygrade Lamp Co. 
General Electric Ce. 
National Lamp Werks. 
Southern Electric Ce. 
Western Electrie Co. 
Westinghouse Elec. & Mtg. Gs 
Westinghouse Lamp Ce. 


Lamps—Minlatere. 


General Dlectrie Ce. 
Southern Blectrie Ce. 


Lanternse—Electric. 
Southern Blectrie Ce. 


Lead-Cevered Wires. 
Okonite Co., The 


Lighting Systeme. ü 
Schug Elee Mfg. 
Ward Leonard Electrie Ce. 


Lightning Arresters. 
got ag are Go 
eral Electric Co. 
Westinghouse Blect. & Mis 
0. 


Line Material. 


General Electric Ce. 
Western Electric Ce. 
Westinghouse Elec. & Mfg. & 


Lubricants. 
on Co. 
Dixon Crucible Co, Jos 
Galena Signal Oil Co. 


Machinery Guarde—Perferateé. 
Erdle Perforating Co. 


Magne Wire. 


American Steel & Wire Ca 
Hasard oa A e 

Alfred F. Mo 

Standard Underground Cab} 


Co. 
Western Blectric Ce. 
Mechanical Stokers. 
Westinghouse Machine Ce. 


Metal—Perterated. | 
Erdle Perforating Ce. 


Metal Punching. 
Erdle Perforating Ce. 


Metals. 
American Platshum Works 


pote ectric Mfg. Co 
n Bl e Mis. 
Wearthghouse Electric & MS 


Weston Wiee. Instrument G 


Mining Machinery. 
Allis-Chalmers Mfg. Co. 
General Elect. Co. 


Iding—Metal. 
3 Meta! Molding © 


APR 
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TE many large and discriminating 
buyers who know STANDARD 

Wires and Cables from having used 
them for many years, admit their supe- 
rior quality by sending us frequent 
“repeat” orders. A trial order will 
place you among these satisfied custom- 
ers. Write our nearest office. 


STANDARD 
Underground Cable Co. 


' PITTSBURGH, PA. 
Branch Offices in All Principal Cities 


+ 


For Canada: Standard Underground Cable Co. 
of Canada, Limited. Hamilton, Ont. 


BUYERS CLASSIFIED INDEX (Con’d) 


Me&ters—(Ses 
Meters) 
Motors—Small, 

Jewel Electric Co. 
Wisconsin Electric Co. 


9 (80% Lubricants). 


Generaters and 


- Oe—Liuminating. 


Galena Signal. Oil Co. 
Oll Starters. 
Conduit Dlec. Mfg. Co. 


@zcaisers. pot 
General Blectric Ce. 
Westinghouse Blec. & Mfg. Co. 

Painte—Graphite. 

Deroit Graphite Co. 


Painte—Insulating. 
Prencare Underground Cable 


Panelbeards. 
Adam Pleetrie Co,, Frank 
General Blectrie Co. 
Western Blectric Co. 


Westinghouse Elec. & Mfg. Ce. 


Patents. . 

Geo. P. Kimmel! 
Perforated Metals. 

Erdle Perforating Co. 
Phetemeter Standards. 

ar a Testing Laborater- 


Pine—Iren. 

Southern Exchange Co., The 
Platinum. 

Am 

— wors 
Piege—Fiush and Receptacles. 
Benjamin Electric Mfg. Co. 
National Metal Molding Ce. 


Peles—Ornamental Stress. 
Brady Dee. & Mfg. Co. 


Western Co. 
Pereciain. 

R. Themes & Seas Co. 
Pet-Heads. 


Brad - 
Obert Oo ne a 
ae a Underground Cable 
o. 
Predecere-—Gaa, 
Westinghouse Machino Ce. 
Pumpe. 
Allis-Chalmers Mfg. Co. 
Rail Beads. 


rrp Bteel rA Wire Ce. 
Reebling’s Sens Co., J. A 


Keceptacies—(Bee Secketes). 


Rectifiers. 


General Electric Co. 
Westinghouse Blec. & Mfg. Ce 


Reels. 
Minn. Blee. & Cons. Ce. 


Reflectors. 


Erdle Perforating Co. 
General Electric Co. 
Westinghouse Dlee. & Mfg. Co 


Resistance Rods. 
Dixon Crucible Co., Josepa. 


Resistance Units. 


General Blectric Co. 
Ward Leonard Electric Co. 


Resistance Wire (8e Wires). 


Bheostats. , 


Erdle Perforating Co. 
General Electric Co. 

Simplex Electric . Co 
Ward Leonard Eleetrie Co. 
Westinghouse Elec. & Mfg. C 


Rosettes. 
National Metal Molding Ce. 


Sereems and Sileves-—Pertercated. 
Erdle Perforating Co. 


8 emt Cement. 
e Compound & Mfg. Co. 


Searehlights. 
General Blectrie Co. 

Gewinmg Machine Meteors. 
Westinghouse Blee. & Mfg. Ce 


Sockets and Receptacles. 


General Blectrie Co. 
: National Metal Molding Ce 


Seckete—Turndewn. 
Benjamin Electric Mfg. Co. 
General Electrie Ce. 


Seldering Irens. 
Westinghouse Elec. & Mfg. Co 


Suldering Material. 
Alex R. Benson Co. 


Gelemeids. 
General Dleetrie Co. 


Stago Lighting N 
General Bilectrie 
Ward Leonard Blectrie Co. 


Puts 
Dollars 


The difference between what you pay for frosted 
lamps now—and the cost if etched with this material, 
would leave you a mighty nice profit at the end of the | 
year—a 1 more dollars in the till. 


has been tested, tried and adopted by manufacturers, 
jobbers and dealers the world over. It etches the glass 
removes the silica—and still it's absolutely safe. 


Try Etch-0-Lite, toda) Order a 5 Ib. or 10 Ib. container 
UNION ELECTRIC COMPANY 


Sole selling agents for United States 
Terminal Warehouses Pittsburgh, Pa. 
Canadian Sales Agents—Northern Electric Company, Ltd. 


Use This Fuse 


and Save 80% 


of your annual fuse bill. Thousands 
are taking advantage of the economy 
offered in these fuses, and are not 
sacrificing one iota of safety. You 
owe it to yourself to try them. Let us 
have capacity and voltage you require 
and we will gladly send samples. 


Ask for Catalog No. 11. 


Economy Fuses have been carefully investigated 
by the U. S. Government Bureau of Standards. 


Economy Fuse & Mfg. Co. 


Kinzie & Orleans St. CHICAGO, ILL. 


r KONO 
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are you worrying 
when it rains 


lestfiber mountingsand bushingsget wet 
and go bad’’? You wouldn't need 
to, if you had specified 


BAKELITE-DILECTO 


on all outdoor apparatus, no matter 
how thoroughly enclosed. Whenever 
you have a new need for solid insula- 
tion consider BAKELITE-DILECTO; 
its easy machining and freedom from 
warping under heat, cold and moisture 
make it an ideal material for nearly 
every use. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 
CHICAGO—McCormick Bidg. NEW YORK- Woolwerth Bldg. 
SAN FRANCISCO— Underwood Bidg 


LOS ANGELES -i. W. Hellman Bldg. 
PITTSBURGH—Commonwealth Bldg. 


—ñ́ —— 


CC SS 
Having trouble with noisy motors? 


True up the commutator surfaces and equip the 
machine with 


DIXON’S Graphite Brushes 


These self-lubricating brushes will Maintain the smooth 
dark surface on the commutators that means continued 
silent operation. 


Incidentally poe will obtain higher motor effi 


| er r ciency and 
notice a marked decrease in repair bills. 


rite our Electrical Service De artment for d ee 
booklet No. 129-M. į r descriptive 


Made in Jersey City, N. J., by the 
Joseph Dixon Crucible Company 


2 Established 1827 DOS 


M-27 


APRIL, 1917 


BUYERS CLASSIFIED INDEX (Con’d) 


Staplee—lInsulating 
American Steel & Wire Co. 


Starters and Centreliers—Moeter. 


General Electrie Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Steel Armored Wire. 


Okonite Co., The 
Standard Underground Cable 
Co. 


Stocks and Bends. 
Blectric Bond & Share Co. 


Stoves—Electric— (See Keating 
Apparatus—Electrical). 


Strainers—Perforated. 
Erdle Perforating Co. 


Gubstations—Outdoer. 
General Electric Co. 


Supplice—Electrical. 


Delta-Star Elec. Co. 

General Electric Co. 

National Metal Molding Ce. 
Western lee. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Instrument Co 


supplies — Telephone. 


Southern Blectrie Co. 
Western Blee. Co. 


Surfacing—Steel and Tin. 
Erdle Perforating Co. 


Sweepers— Vacuum. 


Hoover Suction Sweeper Co. 
Switchboard Supplies. 
General Electric Co. 


Switchbeards—Light and Pow- 
er. 


Switchboards — Telephene — (Bee 
Telephene Equipment). 


Switches—Flush and Snap. 


National Metal Molding Co. 
Southern Blectrie Co. 
Westinghouse Elec. & Mfg. Co. 


Switches—Fuse. 


Detroit Fuse & Mfg. Co. 
General Electric Co. 
Krantz Mfg. Co. 


Switches—Knife. 


Adam Elec. Co., Frank. 
Detroit Fuse & Mfg. Co. 

General Electric Co. 
Trambull-Vanderpoel Blectrie 


tg. Co. 
Westinghouse Elec. & Mfg. Co. 


Swell ches — ll. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Switches—Pole Tep. 


Delta-Star Elec. Co. 
General Blectrie Co. 


Switches—Remote Contrei. 
General Blectrie Co. 


Switches—Time. 
Campbell Blec. Co. 


Tape. 
American Electrica) Works. 
Mechanical Rubber Co. 
Okonite Co., The 
vaadid Underground Cable 


Telephone Equipment. 
Western Blee. Co. 


Terminais—OCable 
Dossert & Co. 
5 Undergreuné Cable 


Test Clips. 
Mueller. R. B.. 4 . 


Testing Apparatus. oe 
Bristol Co. 
Thompson Levering Co. 


Testing—Electrical. 
Hilectrical Testing Labesater- 


es. 
National Elec. Laboratories 


Theater Dimmers. 


General Bleectrie Co. 
Ward Leonard Bleetrie Os. 


Teools—Linemen’s. 


Oshkosh . Co. 
Western Lis. Co. 


Transfermers. 
Allis-Chalmers Os 
Duncan Blectrie Ca. 


Ce. 
Pittsburgh Transformer Co. 
Wate Mt Co. 
estern ; . 
Westinghouse Blec. & Mig. Ce. 
Weston Blec. Inst. Ce. 


Tranefermers—Bell 
Rittenhopee Co. The A. B. 
Southern Electric Co 


Westinghouse Elec. & Mig. Ce. 


Allis-Chalmers Mtg . Co. 
General Blectrie 


Western lee. Co. 
Westinghouse Elec. & Mig. Co 


Vacuum Cecnners. 


Hoover Suction Sweeper ©». 
Western lee. Ce. 


Ventilaters. 
Erdle Perforating Ce. 


Washing Machines—BHicotsts 
Western Blee. Ce. 


Wascshers—Air 
Spray Engineering Co. 


Washers—lIren, Steel and Mim 


Chie Mica Co. 
Erdle Perforating Co. 


Water Wheels and Turbine. 


Allis-Chaimers Mfg. Co. 
Leffel & Co., James. 


Wattmeters—(See Instr. 
Electrical). 


Wires & Cables. 


American Electrical Werks 
American Platinum wert 
American Steel & Wire © 
Detroit Insulated Wire 
General Electric Co. 
Hasard Mfg. Co. Ce. 
Lowell Ins. Wire 

Moore, Alfred F. 


Okonite Co., The oha 4 
Roebling’s Sons Co., J 
Phillipe: Insulated Wire Co. 
Rome Wire Co. 

Southern Electric Co, o. 
Simplex Wire & Cable OS oai 
Standard Und 


Western Biles. Co. 


— 
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Do you use Resistances? 


If your experience has made you familiar with resistances you know that oxidation is the one 
force that quickly breaks them down. 


, The Ward Leonard method of sealing the resistance, making it air tight and water- 
tight means that the elements which cause oxidation are excluded from the resistance 
material. 

Therefore there is no depreciation. For your own economy specity that 


the resistance material as well as joints between it and the termina 
must be imbedded in vitreous enamel. 


WARD LEONARD 


Electric Company 
Mt. Vernon, N. V. 


theyre made 


Each unit is composed of a porcelain tube wound with a 
special resistance wire of practically zero temperature co- 
efficient. The tube after being wound with wire is covered with 
a vitreous enamel which holds the wire firmly in place. The copper con- 
necting wires or terminal leads consist of round copper braids each compo 
of a large number of flexible copper wires. Grounding is absolutely impossible, as the 
support is composed of the most perfect insulating material. 


The finest wire when properly embedded in the special enamel! used for these Ward Leonard re- 
sistance units is entirely free from any mechanical strain due to the heating and cooling and is per- 
fectly protected against all oxidation or other chemical depreciation. such as is invariably met with 
where fine wires are exposed to the air at any part of their length or are embedded in any material 
such as cement, japan, shellac or any other insulating material thus far used, with the single excep- 


Ask for copy of our new catalog. 


tion of enamel. 


“Why Does That Motor 
Run Hot? ” 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
87 J. 1 1 15 a is 
N j intended mainly for those 
do have to do with the 
X Eii installation, operation, 
testing, maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treated the prin- 
ciples underlying the 
construction and the test- 
ing of the various devices 
very fully, as well as point- 
ing out the practical manner in which tests are made and 
the symptoms by which many troubles indicate 
themselves. 


They look 
on Page 69 


When they want a position, 
or need help, want to buy or 
exchange motors or other 
electrical apparatus or for 
business opportunities. 


If you have any of the above 
to offer, an advertisement in 
this department is productive 
of results. 


Rates Reasonable 


Prices, Cloth, $1.00 
Postpaid, ` Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW YORK 


_ TECHNICAL JOURNAL CO., Inc. 
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Are There Any Weak Spo 


in your street lighting Service? Are outages 


high in some districts? Do grounds occur in Gaa Fi 18 


pole wiring? Lou can clear most of them 
forever if you install 


UNDERGROUND TYPE 
Series-Multiple Transformers 


Kuhlman Transformers 


between the series line and the drops and 
risers. They protect the insulation—and your 
employees against high voltage to ground, and 
and keep current surges out of your sensitive 
nitro lamps. 


How many series lamps have you? 4 
Tell us—it will help us to help you. 


OVERHEAD TYPE 


Kuhlman Electric Co. 


@ 


Bay City Michigan 
Buffalo, N. Y. Toledo, Ohio Minneapolis, Minn. 
280 Carolina Stree — 27-32 St. Clair Street 21 N. Sixth Street 


Charlotte, N. C. 
Commercial Bldg 
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TRANSFORMERS 


Manufactured for all electrical purposes 
in any size, frequency or voltage. 


‘Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


To secure prices give us K. W. capacity 
voltage, cycles, e required. 


MOLONEY ELECTRIC co. 


St. Louis, Mo. Windsor, Canada 
District Offices: New York- Chicago - San Francisco. 


—Juniper 
= Poles— 


(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock---quick shipment 
20 Different yards 


MOTORS 


Guarantee Service, Efficiency, 
Economy and Safety 


Are you taking advantage of these most im- 
portant factors in your factory, home, or 
sales requirements? If not, let us explain 
to you why you should. Peerless Products 
are well designed, both mechanically and 
electrically, which means long life, low op- 
erating expense, and smooth running con- 
ditions. 


This enables us to guarantee 
PeerlessMotors unconditionally 


1-4 to 35 H. P. 
Write for Catalogue 
The Peerless Electric Company 


WARREN, OHIO 


Cross Arms 
Long Leaf Pine 
Unpainted --- Painted --- Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 
From Producers to Consumers 


Write for Prices 


The Southern Exchange Co. 


97-99-101 Warren Street New York City 
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REG U &. PAT OFF 


ACTUAL search and report as to patentability FREE. 
GLASS INSULATORS l 1917 Edition, 90 page patent book free. Tells what inven- | 
way Awarded gold medal at Panama Pacific tors should know before applying for a patent. Investigate 
wy International Exposition, San Francisco, my patent sales service. Terms moderate. High class 
for low and medium voltage insulators. service. Prompt personal service. 
GEORGE P. KIMMEL 
THE BROOKFIELD GLASS COMPANY PALENT LAWYER 

2 Rector Street, New York, N. Y. 293 Barrister Bldg. WASHINGTON, D. C. 


= CONDUITS 
— a CARCUL, 
— e — Xduct' Galvanized. | Ñ <a 
x = Electroduct' Enameled. È 2 
MULTI REFILLABLE FUSES Loomflex' Non-metallic. z 8 
will eut your fuse maintenance om motor circuits in Genuine Circular Loom“ Non- 
twe. They are doing so for others, why not for you? metallic. 
Accurate in rating, dependable under all conditions of 


service. Easily and quickly refilled. 
Write for samples, catalogue and discounts. 


90 West St., N. Y. City 
Malt! Refillable Fuse Co., 723 Fulton St., Chicago 


| 
American Circular Loom Co. 
| 


Bare and Tinned Copper Wires VICTOR INSULATORS 


Se ee ee eee 


Magnet Wir es The recognized standard of quality and service 
N.E.C.S. Rubber Covered Wires and 
Flexible Cords The Locke Insulator Mfg. Co. 
ROME WIRE Co. VICTOR, NEW YORK 
OME NEW YORK | 
i 


ELECTRIC LIGHTING N 
PLANTS à 


SCHUG ELECTRIC MFG. WIRES & CABLES — 
5 HAZARD MFG. CO. 
etreit, Mich. WILKES-BARRE. PA. NEW YORK PITTSBURGH CHICAGE 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPH 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


Shadow Cord. Lamp Ceré- 
LOWELL INSULATED WIRE CO. 


DETROIT 


DETROIT) =” 
TROIT ) = 
COMPANY 


— 
RUBBER COVERED 5 
o. Inc., 
ern 
Sales Agents, 
1905 Ameri 


BROOKFIELD | trap hn E NIS on ; 
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“ Business As Usual?” - 


RICAL 


A Practical Journal of Operation, Installation and Sales 
With Monthly Digest of Current Literature, New Products and Current Affairs 


Technical Journal Co. Ine. M AY 1 9 1 7 Volume 50 No. 5 


233 Broadway New Tork Subscription One Dollar 


VG” 


—— 
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Do you want a sample of this remarkable 


RESISTANCE UNIT? 


We will gladly send it to you— You will note the great amount 
Yatis. f : r d 

l 4 as of resistance in a small space in 
ia would like to see this unit. P 


one layer of wire. It is possible 
Just turn to your stenographer and b í Bad of l; 
dictate ten words, Please send ae OF OUE TUG ene 


me a sample 3,000 ohm enam- in the resistance with vitreous 
elled unit. enamel. 
Oxidation—the destroyer of resistances— is prevented 


Ward Leonard Electric Co., Mount Vernon, New York 
HULU 


The burqlars who 
helped Bray get a 
new lighting cus- 
tom 


The brickwall, 
stand-pat merchant 
that Alexander won 


The dentist that 
Kettle electrified. 


A storeowner trying 
to figure out the 
Puzzle Picture. 


GUARANTEED BY THE NAME 


owlDid-lt 
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Short Stories of Lamp Sales 
told by Salesmen 0 SalesmerL 


Did burglars ever help you get a house wiring contract? April HOW-I- 
DID-IT tells about a pair in Newark, N. J., who did more than that for 
J. E. Bray, of the Public Service Electric Co., for they caused Mr. Bray 
to win a $15.00 HOW-!-DID-IT award. 


R. B. Alexander of Waco, Texas, uses vacant stores to raise window 
lighting contracts the same as they use vacant lots in some cities to raise 
potatoes. Read his story in April HOW-I-DID-IT and then get an 
Option on a vacant store in your city. 


Stories like these make HOW-I-DID-IT a most valuable clearing house 
of selling ideas. More than four thousand managers and salesmen read 
it every month. Is your name on the mailing list? 


Every issue contains ideas that you can make use of. 


Sh instance, the Fort Dodge puzzle picture idea that lighted 42 out of 
windows is one that you could use tomorrow. Many salesmen have 
already profited by it since it appeared in January. 


To read in the March number how T. H. Kettle of Minneapolis electri- 


fied his dentist, makes you feel lik i ; 
; , e developing the toothache just to tr 
out his system on your own dentist. ie = : 


Where else could you get these stories from Texas, New Jersey, Michigan 
and Massachusetts written by the live wires in the selling end of the 
industry? You simply can’t afford to miss a single story. Read them 
all and then decide to write one that will bring you a $15.00 award. 


oo award each month is $10.00 and $2.00 is paid for every story 


Westinghouse Lamp Company 
165 Broadway, New York 


Sales Offices and Warehouses Throughout the Country 
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In This Issue: 


Page 


25. Happenings of the Month—Plans Changed for N. E. L. A. Convention; Tentative Con- 


vention Program; News Items. 


27. Potato Patriotism ...............008. 


C Ernest Thompson Seton 


Food must be raised on a greater scale than ever before. How everyone can help is 
told by Mr. Seton; how the Louisville Gas & Electric Company is helping, by Robert 


Montgomery, commercial manager. 


28. New Ways of Doing Things. 


A Handy Testing Clip; Motor Driven Coil Unwinder; Battery Maintenance Truck; 


Saving Drill Stubs. 


29. Installing a Distribution System 


CFC Benjamin Gross. 


Conduits and wiring for new single story building of Philadelphia Textile Machinery 
Company “Quantity methods“ were followed with great saving in time. Mr. 
Gross is well known to our readers as Chief Engineer of L. K. Comstock & Company. 


32 Pole Inspeetie n; 


3% ⁵ ⁵ N( eer aee H. D. Scribner 


“A pick in' time saves the line“ is the practical philosophy of the New Vork Tele- 
phone Company in replacing or repairing poles that have begun to go bad. 


35. Group InsurandneewᷣékU 


e E TEE, Ralph B. Trousdale 


How employers are protecting their work men against fear of hardship to their 
families. Mr. Trousdale is a pioneer in this important insurance field. 


37. Editorials Group Insurance; Be a Potatriot; Business as Usual. 


Other Items of Interest: 


39-42. INSTALLATION, OPERATION, POWER APPLICA- 
TION : 
Protective Lighting for Industrial Plants: 
Dalas Union Terminal. 


43-47. PROBLEMS IN ELECTRIC PRACTICE: 

Principles of Polyphase Systems, by Terrell 
Croft; Design of a 20 volt 6 ampere Generator, 
by T. Schutter; Questions and Answers; Stand- 
ard Wiring Diagrams. 

49-50. COMMERCIAL: 

When is a Sale Complete, by William Linn; 

Co-operative Window Display. 
51-52. TRADE LITERATURE: 

Manufacturers’ Publications; Book Reviews; 

A Catalog Numbering System. 


the publishers to collect money. 


especial form up to the 


SUBSCRIPTION PRICE—United States and Posessions, Mexico and Cuba §1.00 a year. 
Canada $1.50 a year. Foreign Countries in Postal Union $2.00. 


CAUTION—Do not y eolicitors, unless they present written authority, with date, from 


NOTICE TO ADVERTISERS—To insure insertion, all copy, euts, etc., for changes of 
regular advertisements in ELECTRICAL AGE should reach us not later than the 2th 
OF THE MONTH preceding date of publication; three days earlier if proof is de- 
sired. The first advertising forms close promptly on this date. 

NEW or ADDITIONAL advertising not to occupy fixed position, can be inserted in a 


48. Of Personal Mention; Business Brevities; 
Two New Organizations; Coming Convention. 
5360. NEW PRODUCTS: 

Radium Device to Indicate Switches; Ther- 
mo-Electric Faucet; Portable Blower; House 
Pump; Insulated Pliers; Reflector-Refractor for 
Large C“ Lamps; Push-Through Socket; En- 
closing Cases for Time Limit Protective Plugs; 
A New Pittsburgh Cleaner; Price-Tag Printer; 
New Trolley-Line Material; Putting Up Over- 
head Motors; Charging Starting and Lighting 
Batteries; Safety Switch for Outdoor Instal- 
lation; Armature Tester; Sphere Gaps for Elec- 
trolytic Arresters; Headstock Equipment for 
5 Lathes; New Street Lighting 

nits. 
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Let us tell you how Cutter Sollux Pendants save 
more than double their cost per year by using 
Mazda C Lamps instead of obsolescent arc lamps. 
Cutter Sollux Pendants are equipped with Re- 
gent Film sockets which increase lamp life and 
turn lamp renewal expense into profits. Our en- 
gineering service department will help you solve 
your lighting problems. Write to us to-day. 


GEO. CUTTER COMPANY 


Main Office and F 


SAN FRANCISCO LOS ANGELES 
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actory: 417 Notre Dame St., SOUTH BEND, IND. 
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NEW YORK 
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Save the fixture cost 
In less than a year 
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a Steel Planı 
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Power for the steel mills of Spang, Chalfant & Company, Inc., at Etna, Pa., is furnished 
by two turbo-generators of 3000 kw and 1500 kw respectively. Cooling water for the con- 
densers is in turn cooled by a spray pond alongside the powerhouse. After trying out various 


types, the ultimate choice was 


SPRACO COOLING NOZZLES 


throughout. Experience has amply justified the selection: the power plant men pronounce 
“Spraco” nozzles by far the most satisfactory of any. 


There is no secret in “Spraco” efficiency—the right- 
hand insert shows how part of the water is given a ro- 
tating motion by the spiral passageways in the nozzle. 
The central jet, striking the rotating water at the orifice, 
breaks it up into a fine dense spray, forming a solid 
cone. Every particle of water comes in contact with 
the air, giving maximum cooling with minimum evap- 
oration loss. 

If your condenser water is not as cold as it might be 
then your pumps will have to circulate more water, at 
consequently larger power consumption, or your vac- 
uum will fall off, with lowered turbine efficiency. Either 
way, your coal-pile disappears a little faster—in these 
days of high prices and uncertain deliveries you simply 


can’t afford to overlook the waste. When you install 
“Spraco” nozzles on your present piping, or—better 
yet—put in our 5-nozzle group system, you can get a 
vacuum of 28 in. the year round in practically any part 
of the country. 

If you need more cooling capacity, don’t increase 
your present pond, or enlarge your cooling tower—tell 
us your conditions and it’s practically certain that our 
engineers can provide “Spraco” equipment to mect your 
requirements. And remember this—A Spraco pond 
usually saves 50% of its cost every year in increased 
efficiency above that possible with its nearest com- 
petitor. 
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SPRAY ENGINEERING CO., 93 Federal Street, Boston 


B. C. Donham & Co., New York City; H. F. Sanville, Philadelphia; H. A. Rapelye, Pittsburgh; Charles M. Howe, Chi- 
cago; J. S. Cothran, Charlotte; Earl F. Scott, Atlanta; Glen S. Groves, Cleveland; H. P. Thompson, Cincinnati; I. C. De- 
aven, Indianapolis; Baumes-McDevitt Machinery Co., St. Louis; Power Equipment Co., Toledo: Markle-Hines Machin- 
ery Co., Kansas City; McClary-Jemison Machinery Co., Birmingham; Charles C. Moore & Co., San Francisco, Los An- 
geles, Seattle, Salt Lake City, Tucson; A. M. Lockett & Co., New Orleans; Smith & Whitney, Dallas; Wm. H. Hale & Co., 
inneapolis; Rudel-Belnap Machinery Co., Montreal and Toronto; Stearns-Rogers Mfg. Co., Denver; Tennant Lovegrove 
Co., Houston; Adams & Co., Havana. 
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ELECTRICAL 


Benjamin Products 


Wireless Clusters 

Plug Clusters 

Sockets 

Wiring Devices 

Attachment Plugs 

Stand Lamp Clusters 
Reflectors 

Street Lighting Units 

Store and Office Fixtures 

Gas and Vapor Proof Fixtures 
Industrial Lighting Units 
Show Case Lighting 

Panel Boards 

Factory Signals 

Safety Devices for Punch Presses 
Screw Drivers and Tool Sets 
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“Imagination Rules the Universe 


No scholar said that, but one 
of the greatest soldiers who 
ever lived. 


It is imagination that fashions 
the world’s thoughts into the 
world’s useful things. | 


Civilization itself is due to the 


May, 1917 


creative work of great imagina- a 
tions;—to men who could turn k 
aside from beaten paths and 


visualize new ways of doing. 


Benjamin men of imagination 


could see a cord at rest, while 
a threaded swivel whirled about 
it making the attachment. 


The Benjamin Swivel Attach- 
ment Plug gave to the world a 
new and better way of attach- 
ing portable cords to sockets. 


But that is only one among the 
many useful electrical creations 
of the Benjamin imagination. 


An Institution Built on Ideas 
BENJAMIN ELECTRIC MFG. CO. 


NEW YORK 
LONDON 


CHICAGO 


SAN FRANCISCO 
TORONTO 
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— Easy Closing 


Positive Contact 


Speedy Opening 


No Excessive Jar 


General 
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Operating Mechanism for 4000-Ampere 
Type C Form K Circuit Breaker 


The Toggle 


Operating Mechanism 


G-E air circuit breakers are easy to close—a fact of especial 
importance in large sizes and one that every operator will ap- 
prove with heartfelt appreciation. 

The breakers are operated | y a simple mechanism which acts 
directly on the main brush and with the greatest proportionate 
pressure just as the closing movement is being completed. 

The brush comes to rest under heavy pressure. At the same 
time the energy stored up against the natural spring of the brush 
laminations assists the force of gravity in rapidly opening the 
breaker when tripped. 

Though the speed at which the contacts part is high, the 
breaker opens without excessive jar because of buffers which 
gradually bring the moving parts to a complete stop. 


SET it—then FORGET it 
Electric Company 


Atlanta, Ga. Columbus, Ohio è z New Haven, Conn. St. Lonis, Mo. 
Se Md. “Dallas, Tex. General Offices: Schenectady, N. V. New Orleans La Salt Lake City, Ut 
am, a. ayton, Obio New York, N. Y. San Francisco 2 
Boston, Mass. Denver, Colo. ADDRESS NEAREST CITY Niagara Falls. N. Schenectady, N. ¥. 
hla ea Y. Detroit. Mich. „Oklahoma City. Okla. Seattle, Wash. 
Butte, Mont. Des Moines, Iowa Omaha. Neb. Spokane, V. ash. 
Charleston, W. Va. Duluth, Minn. *Houston, Tex. Los Angeles, Cal. Philadelphia, Pa. Springfield, Mass. 
Charlotte, N. C. Elmira. N. Y. Indianapolis, Ind. Louisville, Ky. Pittsburgh, Pa. Syracuse, N. Y. 
Chattanooga, Tenn. Erie. Pa. Jacksonville, Fla. Memphis, Tenn. Portland, Ore. Toledo, Obi 
Chicago, III. El Pas~, Tex Joplin, Mo. Milwaukee. Wis. Providence, R. I. Washington, D. C. 
Cincinnati, Ohio Fort Wayne, Ind. Kansas ne Mo Minneapolis, Minn. Richmond, Va. Youngstown, Ohio. 
Cleveland, Obie Hartford, Conn. Knoxville, Tenn Nashville, Tenn. Rochesaer, N. Y. 
È *Southwest General Electric Company tGeneral] Electric Company of Michigan 


For CANADIAN BuasiNEss refer to Canadian General Electric Company. Lt.“, Torento, Ort. 
GBNERAL FORBIGN SALES OFFICES, Schenectady, N X.; 30 Church St., New York City; 88 Cannon St., London, E. C., f. gland. 6753 
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What Do You Look For Ina 


Transformer? 


So far as the case concerns you, there isn’t much difference between 


one make and another. 


But when you take the top off, and look 


at the workmanlike construction of coils and core, or read the 
no-load loss on a wattmeter, you begin to understand why 


PEERLESS TRANSFORMERS 


are first choice of men who 
know. They value silicon steel 
because its core-loss stays low: 
they have found that ‘‘Peerless’’ 
workmanship proves its merit in 
long service and low mainte- 
nance costs. 


In these days you can’t always 
tell when you'll need a new 


unit in a hurry. Peerless 
service will mean a lot to you 
in freedom from worry—when 
we promise a transformer it 
goes aboard the cars on the dot. 


But don’t take the chance of 
delay at a critical time—check 
up your stock and where your 
line is short order Peerless. 


The Enterprise Electric Company 
Warren, Ohio 


‘Transformers of all kinds for all purposes 


| = 
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Solving Problems 


Every electrical job presents problems of one kind 
or another. As a rule, the easiest solution of these is 
the selection of right material. 


For installations requiring the use of conduit in 
difficult places, the best plan is to substitute REALFLEX 
Armored Conductor. 


REALFLEX is really flexible and really armored. 
It is approved by the Underwriters’ Laboratories and 
stands the severest tests. | 


REALFLEX works rapidly, easily and without 
waste. It makes a handsome job that stays handsome. 


All jobbers should have REALFLEX. Ask yours 
for it,and if he does not carry it, write us direct. You 
will find it well worth while. 


The Youngstown Sheet & Tube Company 


(Successor to the Western Conduit Company) 


YOUNGSTOWN, OHIO 
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Dossert Connectors 


for Outdoor High-Tension Wiring 


are used by Public Service 
Electric Company to make tap 
connections to stranded and 
solid h. t. busses of this outdoor 
transformer station. Deciding 
factors in the choice were ease 
of application, low resistance 
and absolute permanency of 
joint. 
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r For your requirements straiglit 
New Elizabeth, N. J., Step-up Station--13,200 volts to 26.400 volts, 11,500 kva. or tap—ther € 8 2 D ossert too. 


DOSSERT & COMPANY 


H. B. LOGAN, President 242 West 41st Street, New York 


USE KRANTZ AUTO-LOCK DEVICES 


TRADE MARK 


FOR ABSOLUTE PROTECTION AGAINST ELECTRIC SHOCK 
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WE CARRY A COMPLETE LINE OF SAFETY SWITCHING APPARATUS: SAFETY SWIT 


CHES 
MOTOR STARTING SWITCHES 
SA LIGHTING PANELS 
SAFETY POWER PANELS 
SAFETY SWITCH BOARDS 


——WRITE FOR BULLETINS 
TURING CO, 160-7th Street, BROOKLYN, N.Y. 


KRANTZ MANUFAC 
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Protect Your PLANT 
with 
Western Electric 
DAVIS 


FLOOD LAMPS 


These ELECTRIC DayuicutT” 
producers can be put 
anywhere ina jiffy. 
They will fully 

illuminate 
the whole 
plant. 


fo = “ones of fese 1 10 el o ? 
~~ ~—_—__ above the ground will illuminate an 
wmo i of over 100.000 asun 


Mail 1 coupon Gi 
> ce us to- o a L 


Braka Toe 7 . -o 2. 
-Both types use the standard . n 
1000 watt Mazda C!“ Lamp. S 
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Whatever The Desired Feature May Be, You 
Can Give It With a Robbins & Myers Fan 


Wether it is 
light weight, pleasing 
design, attractive finish, 
quiet operation, low 
current consumption or 
long life that the cus- 
tomers want most, you 
can meet the demand 
with a Robbins & Myers 
Fan and clinch the 
sale. 


The drawn steel 
frame and base used 
in all R. & M. Fans, 
makes them so light in 
weight that a child can 
carry them from room 
to room. 


. The graceful lines of the fans appeal to everyone and the finish is as fine as the 
finish of the best piece of furniture. The felt pad on the base permits the fan to be placed 
on any piece of furniture without injury to the finish. 


All R. & M. Fans operate quietly, and where extra quiet operation is required 
they can be suppled in the silent six-blade construction. 


Their reliability and long life have won the favor of all dealers who have had 


experience with them, and in point of operating efficiency they meet the most exacting 
requirements. 


And your customers know about these quality features of Robbins & Myers Fans. 
Ten years of persistent advertising in the leading magazines 
have made them favorably known to everyone. 


When you point out the quality features of R. & M. 
Fans to your customers, you confirm the opinion they already 
have of these fans, and easy sales are the result. 


THE ROBBINS & MYERS COMPANY 
SPRINGF IELD, OHIO 
New York Boston Philadelphia Buffalo Cleveland Cincinnati Chicago St. Louis San Francisco 


Robbins & Myers Fans 


— 
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On May 17th the striking Cushman Parker illustration 
shown here drives home the ‘‘Better Light for Better Sight’’ thought 
to over two million Saturday Evening Post readers—hundreds of 
them within a stone’s throw of your store and many hundred others 
within business-getting range. 


This Post page will make your lamp sales bigger if you tie 
up with it locally. Identify yourself as the National MAZDA 


merchant of your community by a well timed window display. Get. 


our special trim for the purpose—also, newspaper advertising sug- 
gestions, cuts and lantern slides. They are all a big help and will 
= supplied free. Write today to the Sales Division furnishing you 
amps. | 


OF GENERAL ELECTRIC co. Se 
NELAPARK CLEVELAND 
Member Society for Electrical Development 
“Do It Electrically” 


~ YOUR Ad 
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SEND FOR A 


DUMORE 


SEWING MACHINE MOTOR 


On 30 DAYS 
APPROVAL 


Get a DUMORE—Demonstrate its advantages to your 


customers and you'll sell motors—in quantities. 

We are so sure of it that we are offering to send any 
reliable dealer one of our Model 3 DUMORE Motors 
on 30 days’ approval. If you are not entirely satisfied 
with it, you may return it to us at our expense. 

Sell the DUMORE and make a bigger profit on every 
sale. Specify voltage when ordering. We will gladly 
furnish you with literature, display cards, movie slides, 


etc., with your imprint, frec of charge. 


Wisconsin Electric Co. 
2802 Dumore Bldg. 
Racine, Wisconsin 


Advantages of the Dumore 


Attached quickly and firmly to any machine. 
No belts to wear out or replace. Lowers with 
the head into the cabinet. Six speeds— can 
be instantly reversed. Universal motor, Oper- 
ates on either direct or alternating current. 
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The single-wall 
feature of 


DURADU 


(Reg. U. S. Patent Office) 


Duraduct is the Doa flexible non-metallic conduit 


with a single wall 

Therefore it is the only one that gets away from 
the b down and d biei which is a part of 
multiple-wall construction. 

Which do you want? 


All good jobbers carry Duraduct. 


TUBULAR WOVEN FABRIC C COMPANY 


MAN UFACT 
GENERAL SALES ; AGENT — A HALL, BERRY 


A WARREN ST. NEW YORK — 9 80.CLINTON ST. CHICAG® 


Northern Electric Company Distributors for Canada 
LMITED 
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Brooklwn 


Worlds Commercial Gateway. 


Excellent Docks and Terminals. 
Model Ready -built Factories. 
Low Power Rates. 


THE REOORT Vy DANY Aci We YORK. UTDNESDPAY rranuiny % rr 


BROOKLYN’S. LARGEST PLANT 
ADOPTS EDISON SERVICE 


The Pictures Tell the Story 


A #730,900.49 INDEPENDENT POWER PLANT Is EN- 
TIRELY REPLACED GY ELECTRIC POWER SERVICE 
FROM THE MAINS OF THE ED ELECTRIC 
ILLU MINATIA® CPANY OF P 
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=~ Evidence. 
Edison Power Pays. 


Detatled data on freight rates, lerminals, 
rents, taxes, etc, supplied on reguest. 


Edison Electric Illuminating Co. o f Brooklyn 


General Offices 360 Pearl St. Bro oklyn. 
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NITED SERVI 


Like the Genie of Aladdin 
RESPONDS TO THE COMMANDING TOUCH-— 


SUPPLYING ELECTRICITY 
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- DURABLE 


is 


Not One Burn Out 
During 1914 and 1915 
Excepting One or Two 
Instances and Those By 
Lightning’’ 


It requires KUHLMAN Transtormers to keep the 
lines working dependably under all manner of conditions 


KUHLMAN stands for utmost reliability. 
Tests? Very square inch of a KUHLMAN under: 


goes a stringent examination which Proves the transformer 
O.K. before it leaves the hands of our experts, 

We've been building KUHLMAN Transformers for 
nearly a quarter of a century with scarcely a word of com- 
plaint. ö 

The KUHLMAN Guarantee is all-inclusive it pro- 
tects you against dissatisfaction 
bills—for we take care of 
its limits. 


insures you against repair 
any troubles which occur within 


Our bulletins tell the whole story 
decidedly interesting if you've con. 
struction work to do. Have them 


ctore you when ordering — say 
éé ’ 99 
Send ’em to-day. 


Kuhlman Electric Company 
Bay City, Michigan 
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Our Felicitations 


to the members of the r Industry 

attending the Forticth Convention which 

has been held during the thirty years of 
the organization of the 


National Electric Light 


Association 


Coming on the thirty-fifth anniversary 
of the organization of this country s first 
underground Central Station system, the 

onvention will give evidence afresh of 
the untiring efforts of the men and women 
who have accomplished the great achieve- 
ments of the electrical industry of the 

United States 


The New York Edison Company 
Át Your Service 
General Offices: Irving Place & 15th St., New York City 
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INSULATORS <a 


305 9 ae 


No. 0106 


I ieee nhl 


No. 5539 


—the New . 


Designs 


No. 5233 
40000 V 


These designs have met with 
No. 5005 instant approval because they 
embody long sought electrical 
and mechanical strength. 
Already they have received 
the endorsement of engineers 


: who select insulators for lines 
No. 3333 
50000 V where continuous uninterrupted 
service is a most vital factor. 

Unqualifiedly the most effici- 
ent, rugged, dependable designs 
ever offered. 


Ramme 


Wanne 


aye ha 


Get the Supplement to the ‘‘Insul- 
| ator Book describing 
these Designs. 


5106 
T0000 V 
: THE LOCKE INSULATOR MFG. CO., Victor, N. J. 
= New York City Office, 50 Church Street 
= SALES OFFICES: 
9a — Se Ea a cn 
E Electric Service Supplies Co., Chicago and Wm. Geipel & Co., London, England 


Philadelphia The O. H. Davidson Equipment Co. 
Pettingell-Andrews Co., Boston Denver 
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Medel 310 
Single Phase and D. C. Wattmeter 
One of the Portable Electrodyna- 


mometer Group which also includes 


Model 329 Polyphase Wattmeter, 
Model 341 A. È. and D. C. Volt- 
meter and Model 370 A.C. and 
D. C. Ammeter. 


The characteristics of the group are 
extreme accuracy (guaranteed within a 
fraction of 1 per cent, full scale value), 


adaptability for use on circuits of any. 


commercial frequency and any wave form, 
great overload capacity, low moment of 
neria effective damping and shielding, 
and e legibility and remarkable uni- 
formity of the hand-calibrated scales. 
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Service— 


The Supreme Aim 


It is our conviction that the success of an industrial or 
commercial organization—as of a man—can be measured only 
by the value of its service to mankind. 


eston 


Indicating Instruments 


have placed a leading, often an indispensable, part in the ad- 
vances made since 1888 in every field of electrical achieve- 
ment. To-day, as at every previous stage of their steady 
progress toward perfection, they stand alone as the highest 
attainment in the Art of Electrical Measurement. 


Weston Indicating Instruments include a great variety of groups for port- 
able or switchboard service on A. C. or D. C. Circuits, Instruments designed 
expressly for testing and laboratory use, for motor car and boat electrical 
systems, and many others for special purposes. Write for Bulletins or Cat- 
alogs describing those which interest you. 


Weston Electrical Instrument Company 
51 Weston Ave., Newark, N. J. 


New York Chicago San Francisco Montreal 

Philadelphia Boston Detriot Vancouver 

Cleveland Buffalo St. Louis London 

Cincinnati Richmond Toronto Paris 

Denver Pittsburgh Winnipeg Petrograd 
Florence Johannesburg, S. Africa 
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A flexible metallic armored conductor which is corrosion- proof because it is 
galvanized; ‘‘spread-proof’’ because of an interlocking strip which holds fast no 
matter how short the radius to which bent; and trouble-proof because its flat 
surface makes easy cutting and fishing. 


Write today for catalogue and samples of Fleæsteel. 


National Metal Molding G 


. Electrical Conduits & Fittings 
1108 Fulton Building, PITTSBURGH, PA. 
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Manufacturers of 
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Atlanta Chicago Detroit Philadelphia Jan Francisco 
Boston Dallas Los Angeles Portland Seattle | ji 
Buffalo Denver New York Salt Lake City St. Louis - 
Buenos Aires Havana Manila Paris 
CANADIAN DISTRIBUTORS—CANADIAN GENERAL ELECTRIC COMPANY, LIMITED FS 4 
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Switchboard Specialists 


This board, built for the Massachusetts Institute of Technology, is typical of results accruin 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


Atlanta, Ga. Charleston, W. va. Dallas, Texas Joplin, Mo Louis, Mo. È 
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Plans Changed for N. =. L. A. Convention 


After plans had been completed for the annual convention 
of the National Electric Light Association at Atlantic City, 
N. J., during the weck of May 28, those who had looked for- 
ward to the event were disappointed to hear that the date 
had been advanced to May 9-10, and the place changed to 
New York City. National affairs, and the necessity generally 
felt that central station men should remain at their posts of 
duty is the cause of the change as given in a statement of 
President Herbert A. Wagner: 


Up until the last moment it had been hoped and believ- 
ed that the annual convention of the Association could be 
held as usual, but in these days of national crisis events 
march swiftly, and decisions with reference to the aspect 
of affairs, changing from day to day with equal prompti- 
tude have to be made. The opinion now prevails that the 
date for holding the convention should be advanced and 
that the meeting itself be materially changed in character. 

Perhaps never before have we been confronted with 
conditions affecting our members which make it more de- 
sirable and necessary to get together and discuss ways 
and means for the conduct of our affairs within the next 
year. 

We are compelled by every dictate of citizenship and 
patriotism to do all in our power to uphold and assist the 
Government in the prodigious task before it and to lead 
in encouraging patriotic service and sacrifice, while at the 
same time we must continue to serve the community in 
which we operate and to furnish power to industries upon 
which the Government will be dependent for supplies and 
lighting for the protection of property and citizens. We 
must assist the Government particularly in the organiza- 
tion, on the most efficient basis, of the industries of the 
country, that they may not be seriously interfered with by 
the draft of men for strictly military service. It 1s 
necessary to find means through organization and govern- 
ment cooperation to use our highly trained men for the 
most useful service, which will in many cases be in con- 
tinuing work which they have at present in hand. We 
necd to consult with each other and to consider these 
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the Public Policy Committee. I have issued instructions 
to the Association staff and its committees to cease all 
preparations for Atlantic City and to abandon all work 
in connection herewith. 

The regular continuance of Association functions, under 
the Constitution, requires an annual meeting in May or 
June. In the confidence that the Executive Committee at 
its meeting on April 27th, will ratify my action, I now give 
notice, theretore, that I call an annual convention to be 
held at the United Engincering Society Building, being 
the headquarters of the Association, 29 West 39th Street, 
New York, on Wednesday and Thursday, May goth, and 
roth, of Class A and D member companies and such of 
their member officers and member employees as may be 
delegated to attend, for the discharge of regular business 
and the considcration of such other matters as may be 
deemed necessary to dispose of at that time. Admission 
to meetings will be limited to those presenting credentials 
from Class A and D members. Executive sessions will 
be limited as usual to delegates, one each, of Class A 
members. 

It is realized that this is very short notice, but we 
must yield to the necessities of the situation and shape 
our affairs with the aim of ensuring the welfare of our 
country and the highest efficiency of the industry. To these 
ends, I invite and request the fullest and cooperation of all 
member companies. The matters for general discussion 
are so important to public service corporations that they 
demand the presence of those who can fully represent the 
policies and aims of member companies and speak with 
authority for them. It should also be borne in mind 
that while it is not expected that the attendance will be 
nearly as large as heretofore at usual annual conventions, 
the representation should be sufficiently general and com- 
plete to assure the general support of the Association in 
the election of officers and executive committee men in 
both the National organization and in our four National 
Special Sections, and for the consideration of other execu- 
tive matters necessary at annual executive meetings. 


+ + + 
The Tentative Convention Prograin 


matters and the convention called for this May should Following is the tentative program for the special meeting in 
present an early and unequalled opportunity for this. lieu of usual form of annual convention at the United Engineer- 


In order that these important matters should have first ; . 3 o . . 
and full consideration, it is now deemed advisable to cur- ing Society Building, 29 West 39th Street, New York City. 


tail as far as possible our proposed program, leaving this 
to be presented merely in the formal way of receiving Wednesday, May gth, 10 A. M. 
printed reports and papers with discussions to be present- Presidente Address: 

ed in writing at a later date. This radical change in the 


program will probably result in the natural lirnitation of Appointment of Committee on President's Address. 


attendance largely to the direct representatives of member Secretary's Report. 
companies. i Report of Public Policy Committee. 
Therefore with the highest welfare and interests of the Address by Howard E. Coffin’. 


Association at heart and in view of the power invested 
in me, as president, by the Executive Committee to decide — ae hori 
the time and place of the annual meeting, and after re- 1. The name of Mr. Coffin is used without his authoriza- 


ceiving the benefit of a full discussion of the matter by tion, in the hope that he can arrange to be present. 
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Wednesday. May gth, 2:30 P. M. 

General discussion on morning’s addresses, and formulation 
of definite recommendations to member companies for the 
conduct of their affairs in relation to the Government’s 
plans for raising military forces and mobilizing the 
nation’s industries. 

Wednesday Evening 

(Plans as yet undetermined) 
Thursday, May ioth, 10 A. M. 

Treasurer’s Report. : 

Appointment or election of Special Committees. 

Election of Nominating Committee. 

Committee on Constitution and By-laws. | 

Committee on Doherty and Billings Prizes. 

Committee on Memorials. | 

Committee on Resolutions. 

Committee on Nominations for National Sections. 

Reports of all National General Committees received by 
title only. 

Unfinished business. 

Thursday, May roth, 2:30 P. M. 

General and Executive Session. 

Report of Committee on Constitution and By-laws — 
Adoption. 

Elections. 

Report of Membership Committee. 

Report of Committee on Safety Rules. 

Report of Exhibition Committee. 

Any other reports. 

Unfinished business. 

Adjournment. 

Thursday, May 1oth, 2:30 P. M. 

Parallel Executive and General Meetings of all National 
Sections for Nominations, Elections and reading of re- 
ports by title only. 

Friday, May 11th, 10 A. M. 

Parallel National Section Meetings for Unfinished Business 

if desired by Section Chairman. 
Thursday P. M. and Friday 

Section Meetings may be conducted as desired by their 
respective chairmen. Papers may be read by title if 
desired and time permits. 

As to possible exercises on Friday, if the National Section 
members are present in sufficient numbers and interest is 
shown, it is regarded as quite likely that the various sections 
may discuss such important Reports and Papers as may be 


called for. 
$ * af 


News Items 


Entrance of the United States into the war, which came early 
last month, dominates electrical news. Central station proper- 
ties have been converted into armed camps, protected by barb- 
ed wire electrified in many cases, by floodlighting, and by de- 
tachments of military forces. How seriously the situation is 
taken by central stations is seen from the change of plans for 
the N. E. L. A. Convention, chronicled in this issue. Many 
organizations have been hard hit by the loss of employees who 
have joined the colors; with the bill for selective drafting near- 
ly ready, there is a general movement of eligible men among 
the junior engineers toward the Officers’ Reserve Corps. 


Direct participation in military preparation has fallen to 
the lot of many electrical men. In order to put wire lines 
directly under the control of the Signal Corps whenever the 
need arises a representative of each leading company has 
been commissioned a mayor in the Signal Officers’ Reserve 
Corps. These are: J. J. Carty, chief engineer, American 
Tel & Tel. Company; George M. Yorke, vice-president, in 
charge of plant and engincering, Western Union Telegraph 
Company; F. B. Jewett, chief engineer, Western Electric 
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Company; Charles P. Bruch, vice-president and assistant 
general manager, Postal Telegraph and Cable Company; F. A. 
Stevenson, general superintendent of plant, American Tel. & 
Tel. Company. In addition a district organization following 
existing lines of company organization has been completed, 
by which the district head has merely to don his uniform 
when the call comes, and “command” a portion of his regular 
staff, who have volunteered for the service. 

In financing the war, central station interests will play 
an important part, many of the larger organizations having 
offered to act as agents without commission to handle sub- 
scriptions for war bonds. H. M. Byllesby & Company are 
advertising the fact in all the communities they serve and 
their Bond Department has in hand a plan to facilitate sub- 
scriptions of small sums by employees of over 1000 Chicago 
firms. 

Not only for floodlighting of buildings but also to light 
the national flag is electricity being used. Senator James A. 
Emerson, of Warrensburgh, N. Y., has amended the act re- 
lating to the public buildings of New York State to cause 
the flag of the United States to be displayed at all times on 
the Capitol building and to be electrically illuminated be- 
tween sundown and sunrise. Senator Emerson’s amendment 
had already passed both the Senate and the Assembly and is 
assured of the Governor’s signature. 

While their male co-workers are drilling with guns or 
patrolling with night-sticks, the girls of many organizations 
are busy too. Nearly 350 “farmerettes” of the National Lamp 
Works are tilling the athletic field at Nela Park for vegetables 
which will be used by their owners or sold to the company’s 
cafeteria. The lighting companies of New York City have 
turned over a floor of their building part of which is in use 
as a drill hall, and the remainder as a work room for a Red 
Cross auxiliary, having now an enrollment of more than 500 
girls. They work in shifts of 75, for a period of two hours 
turning out bandages, slings, compresses, etc., which go to 
the New York headquarters of the American Red Cross. 

To provide material which must be bought, subscriptions 
have been started by a number of companies. One ambulance 
already has been purchased by employees of H. M. Byllesby 
& Company. It is estimated that each $2,000 received will 
purchase one Ford chassis upon which is mounted an ambu- 
lance body and equip it with three stretchers, pay for main- 
tenance of the ambulance for a year and the cost of the 
driver. 

Through the New York Business Publishers’ Association, 
all the electrical papers have offered their services to the 
Government in placing before their readers information con- 
cerning the Government’s plans and needs. It is conceded 
that the daily papers with their obligations to their com- 
munities as a whole, cannot give the attention to special 
classes which will secure the needed close co-operation be- 
tween highly specialized industries and Government authori- 
ties. 

Rising demands for power are beginning to be felt in certain 
quarters, although these will not be widespread for some time 
to come, when the government will have completed arrange- 
ments for munitions and equipment manufacture. Makers of 
electrical apparatus, wire, etc., have agreed to give government 
orders the preference—a step which will make commercial de- 
liveries even more uncertain. 

+ + + 


Farm Power—Recently the Arkansas Valley Railway, 
Light and Power Company connected 46 truck farms 0 
Italians to its lines by an extension made to serve the district. 
A unique selling campaign was inaugurated by the Company 
after current was turned on by sending a wagon completely 
equipped with electrical appliances to demonstrate to the 
farmers and their families the various uses of electricity. As 
a result a number of electrical washing machines, flat-irons 
and other appliances will be in use in this rural district as 
soon as deliveries can be made. 
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Potato Patriotism 


By Ernest Thompson Seton! 


The country is experiencing a great wave of patriotic zeal which 
should not in any case be allowed to expend itself in mere emo- 
tion. Those who cannot render service with the colors can at 
least help to increase the national resources by lessening either 
waste, or increasing production. For increasing production, 
men who have a little spare time will find the most acceptable 
method of adding to our resources is by the ever beneficent 
work of truck-gardening, and of all truck crops the most com- 
mendable for its productivity, price, food value and present 
scarcity is the potato. 

The responses to the invitation to form potato clubs under the 
Woodcraft League have been country-wide and gratifying. 
Many individuals, manufacturing concerns, and central stations 
have offered land, and employees have offered their labor; some 
are offering horses for the heavier tillage. The great dif- 
ficulty everywhere is the scarcity of seed potatoes. The Wood- 
craft League fortunately is in a position to meet this demand 
to a considerable extent. 

For our purpose a thousand acreas of land in the Rocky 
Mountains is of little use, because we should have to face the 
labor problem, in the present impossible market. It is absolute- 
ly essential to us that the land available should be within easy 
reach of the volunteer labor available, which means that sunny 
back-yards, vacant lots, unoccupied ground around buildings, 
railroad rights of way, fallow fields in the suburbs, etc., are prac- 
tically all that we can expect to treat with good results. There 
are fortunately plenty of these. We have now the land, the 
labor, the seed potatoes. All we need is to get these efficiently 
organized under local conditions. 


A Clearing House for Information 


It is not the intention of the Woodcraft League to do more 
than outline the program and bring willing workers into touch 
with the local committee, garden clubs, or other organizations 
where such exist. That is to say the League wishes merely to 
stimulate the potato work and act as a clearing house for in- 
formation. To these local committees we would say that your 
first duty is to get in touch with your state agricultural college. 
Let the college supply the expert guidance. We would suggest 
that when large tracts of land are offered the plowing be done 
by the committee, and the cost assessed per acre on tlie allot- 
ments. That when the truck farmer has capital enough he 
should pay at once for plowing, seed potatoes, spraying, etc., but 
when he is unable to do so, it should be charged against him 
for payment in produce at harvest time. When a large patch 
of land remote from a town is to be used in many small alot- 
ments it will be necessary to have some person permanently on 
the ground as watchman. Especially in the summer it would be 
desirable to have a summer camp conducted in the vicinity of 
the truck gardens. 


Keeping up the Interest 


We must prepare for the inevitable ebb of zeal by several im- 
portant measures. The interest of all can be stimulated and sus- 
tained by, first, prospect of prizes for the appearance of the 
crop in its early stages, cleanness from weeds and bugs as well 
as later by the total produce or by the best individual potato pro- 
duced. 

Second—by the stimulus of working in company with others. 
The curse of farming has always been the miserable isolation. 
Take that from agriculture and its reat charms begin to appear. 
Particularly can this be made a strong appeal if a camp be car- 
ried on in a neighborhood where all the delights of outdoor 


Chief of the Woodcraft League of America, 13 West 29th 
Street, New York City, to whom inquiries as to methods and 
seed potatoes should be sent. 
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life and training can be associated with a patriotic potato patch. 

Third—the whole of the product must be the property of the 
farmer. Some committees have set out assuming that a large 
proportion of the crop should become the property of the com- 
mittee on the ground that they supplied the land, etc., and are 
working for a national cause. We think this a mistake. By 
all means stimulate the truck-gardener to do his continuous best 
to the end, and then no matter who owns the potatoes, the fact 
that they are in the country will serve the main object in view. 

+ + + 
How Louisville is Working Out the Idea 

Evidence that the “patriotic garden” idea is taking hold is giv- 
en in reports from various parts of the country. The Bingham- 
ton (N. Y.) Light, Heat & Power Company has had plowed 
and harrowed a tract of 20 acres adjoining its new power plant. 
It will be turned over to 32 employees of the company, who 
will plant it in vegetables. The Louisville (Ky.) Gas & Electric 
Company has offered the use of any of its vacant property, and 
free seeds, to any employee. In a letter to ELECTRICAL AGE, 
Robert Montgomery, Commercial Manager, says: 


We obtained from the government a quantity of Farmers’ 
Bulletins No. 255. We furnished garden seeds to all em- 
ployees asking for them, as well as a copy of this booklet, 
containing information on gardening. We have about 600 


FROM THE PRESIDENT’S PROCLAMATION 
OF APRIL 15, 1917 


“We must supply abundant food for our- 
selves and for our armies and our seamen, not 
only, but also for a large part of the nations 
with whom we have now made common cause, 
in whose support and by whose sides we shall 
be fighting. 

“Let me suggest, also, that every one who 
creates or cultivates a garden helps, and helps 
greatly, to solve the problem of the feeding of 
the nations; and that every housewife who 
practices strict economy puts herself in the 
ranks of those who correct her unpardonable 
fault of wastefulness and extravagance. Let 
every man and every woman assume the duty 
of careful, provident use and expenditure as a 
public duty, as a dictate of patriotism which no 
one can now expect to be excused or forgiven 
for ignoring.” 


employees and aproximately half of them applied for seed, 
and now have gardens planted. A substantial prize will be 
awarded to the employee showing the best results per 
square foot. This prize will probably be a couple of barrels 
of potatoes, or something of that kind. In addition to the 
above, the company is allowing employees to use any of its 
property for gardening purposes, as we have property scat- 
tered throughout the city containing considerable garden 
space. We also had a number of outside parties offer the 
use of their vacant lots to employees of our company upon 
reading the newspapers regarding garden activities. 

Not only our company, but practically all of the other 
big corporations in the city, as well as one or two of the 
banks and the daily newspapers are actively promoting the 
gardening proposition. In my case, I not only did not know 
anything about tilling the soil, but as far as I did remember, 
I had never been in a garden, but I tackled my rear lot with 
a spade and proceeded to lay off according to the Farmers 
Bulletin, and now have a healthy crop of vegetables of 
every variety growing. Everything I planted is beginning 
to grow, and I have gotten more real pleasure and recreation 
out of my garden during the last few weeks than anything I 
have ever tackled. Every morning I go out and look it over 


“The Home Vegetable Garden,” by W. R. Beattie. 47 pages. 
Supplied by Superintendent of Documents, Washington, D. C., 
for 5 cents postpaid. 
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with great pride, and as the plants begin to grow, I experi- 
ence sort of pleasure which reminds me of the sensation I 
felt the first time I pushed my foot on the accelerator of a 
powerful automobile and felt it gather speed and carry me 
away at the rate of fifty miles an hour. I mention the above 
for the reason that I believe the encouragement of home 
gardening this year is going to have a big after effect, for 
I am quite sure that I will have a garden in my back lot 
every year hereafter, as it is one of the most healthful, in- 
teresting and profitable hobbies that a business man can take 
up. 

There is one mistake that will probably be made this year, 
that will not be made hereafter, that is the planting of en- 
tirely too much lettuce, radishes, beans, peas, and vegeta- 
bles of that nature, which must be used at once after their 
maturity, and not enough potatoes, onions, turnips and other 
vegetables which can be kept through the winter. There are 
so many home gardens in Louisville which wil produce only 
the first named vegetables that during July and August 
vegetables of that nature will be so cheap you cannot give 
them away. On the other hand potatoes, onions and vegeta- 
bles of that nature will probably be as high as this winter. 


+ + + 


New Ways of Doing Things 


A Handy Testing Clip 

Take a block of close-grained wood 
(maple by preference) or a picce of 
fiber, cut it into shape of a handle with 
U-shaped opening in the large end. 
Drill a hole through the handle down 
to the opening. Procure a piece of 
copper bar, and bend it to fit the U- 
opening. Drill a hole across through 
handle and bar and then place a small 
bolt through it to hold the copper in 
place. Then run the bared end of the 
flexible conductor through the other hole and solder it to 
the bolt. Tape and shellac the handle to cover the bolt, and 
bend the ends of the bar as shown to form jaws. At the other 
end of the conductor attach a suitable lug. 

This connector is very useful in testing motors about the 
plant or in the shop, as it can be put on over the connectors 
usually furnished with the motors. F. F. Sengstock. 


Motor Driven Coil Unwinder 


Considerable attention has been paid to coil winding machines 
in an effort to secure exacting speed control at the option of the 
operator while the work of unwinding coils in a quick and effi- 
cient manner has been largely neglected. 

In the Winding & Repair Department of the Duquesne Light 
Company, Pittsburgh, the device shown in the accompanying pic— 
ture was installed on the rack on which is mounted the spool of 
wire from which the coils are wound. 


This consists of a small Hamilton-Beach sewing machine mo- 
tor with a cork pulley, mounted an a swivel so it can be swung 
with the pulley against the rim of the spool. Its motion is con- 
trolled by a treadle at the foot of the operator of the winding 
machine. A wire attached to the rocker arm of the motor and 
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to the treadle enables the operator to create a friction drive 
on the spool, the speed being regulated by the foot pressure. 
The advantages of such an arrangement are numerous: 


Ist—In repair work it is desirable to unwind the defective coil 
quickly and to count the number of turns of wire. With the 
winding machine free and the counter in use these are both 
quickly accomplished. 

2nd— With coils having an open or short circuit several layers 
in, considerable good wire can be saved by running it back on 
the spool until the defect is reached. 

3rd—In winding fine wire coils at high speed and in even 
layers the operator quite frequently runs the wire back over the 
turns just completed. When such a condition occurs this re- 
wind motor is started and the overlapping turns are quickly un- 
wound. 

4th—In tearing down coils entirely burned out a collapsible 
spool is used so that when the spool is filled the wire can be 
removed quickly from the spool for the scrap box. 


C. W. Ward. 


A Handy Battery Maintenance Truck 


Edison type storage batteries require periodical full dis— 
charges, as well as replishment with water. To perform 
these operations on a truck without removing it from its regular 
place in line requires a good deal of moving about of equipment. 
By using the truck shown in the photo we can carry all the 
apparatus on wheels, and one man can take it all at one trip. 


On the top of the truck is a 4o-gal. tank of distilled water 
connected through a hose to the regular Edison filler. Be- 
low this is a swinging shelf for volt and ammeters, and log sheet. 
For transportation the meters are removed and the shelf is 
raised and slid back under the tank. Below the shelf is a 
rheostat of capacity 45 to 90 amp. for discharging batteries of 
either 45 or 60 amp. capacity cells. The platform below carries 
tools, spare parts, etc. Large swivel castors make it easy to 
work the truck into narrow spaces between cars. 

F. J. Dinnany, 
Garage Superintendent Loose-Wiles Biscuit Co. New York Cty. 


Saving Drill Stubs 


The high cost of tool sheet makes it desirable to use up 
the stubs of old twist drills. This can be done by cutting 
off above the flutings and setting the stub in a holder made 
of a strip of wrought iron to fit the tool post of a lathe. 
The other end of the strip is formed into a loop to encircle 
the drill stub. This stub can then be ground to form a round- 
nose or V-nose tool. Cleveland Twist Drill Co. 


+ $ + 
Epitor’s Nore—This section was formerly called “Short Cuts 
and Minor Methods.” It will appear in this space in the future. 
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Installing a Distribution System 


By Benjamin Gross 


This plant, for the manufacture of textile machinery, is housed in a building of 
peculiar construction, in which the provision for the electrical equipment was like- 
wise unusual. The distributing system had been borne in mind to some extent by the 
owners in the erection of the structure, but not from an installation standpoint. As 
is very often the case, sufficient space and clearances are provided for almost everything 
except the electrical equipment, which in consequence must be “juggled” and modified 


until it fits in somehow. 


In this particular instance the allowances were such that there 
were comparatively few full lengths of pipe, practically every 
length ‘being cut to dimension. Ordinarily, this proves expen- 
sive in cost of labor for cutting, threading and reaming, and 
very uneconomical in nipples left over. Fortunately, the re- 
quirements were such that the entire job could be made in 
typical sections, permitting the systematizing of the entire pro- 
cess of installation. 

It is interesting to note what proper forethought and a little 
ingenuity can accomplish towards the economical installation of 
an electrical system which shall have flexibility as well as de- 
creased maintenance costs. l 

The building is of the well known saw-tooth roof construction, 
now so much used for factories; the saw-tooth running from 
east to west with the glass face inclined at an angle of about 
6o degrees to the horizontal, facing the north. It consists of 
12 bays, 20 feet wide from east to west, and 11 bays 24 feet 
wide from north to south, with a railroad siding on the west side, 
making the building 260 x 264 feet, or an area of approximately 
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69,000 square feet. It is entirely of reinforced concrete, except 
the floor which is made up of asphalted octagonal wood blocks 
set in sand over concrete. The roof structure is beamed, as can 
clearly be seen in Fig. 2, beams occurring on column centers, 
and midway in the bays. 
Provisions for Conduit Runs 

When built, sleeves made of 114 inch and 2% inch iron pipe 
were placed through these beams, for the installation of the 
lighting and power conduits, two throughout for lighting and 
one for power; all running east and west as shown in Fig. 1. 


This limited the sizes of conduit to 1 inch for lighting and 2 


inches for power in each case, making the insertion of them 
through the sleeves quite cumbersome. The worst feature, how- 
ever, was that with the bays east and west, i. e. parallel with the 
route of the conduits, exactly 20 feet wide, and the beams 6 in- 
ches wide, a full standard length of pipe could be pushed through 
the beams. 

There was one possible way—but very costly. The holes were 
cored straight through the outer walls so the conduits could be 


4 i — Pica 
54. LI. 
2 = ETRE 


7 
f wee ARRANGEMENT, 
y 4 


$| 
N 
. 


Fig. 1—General Layout of Conduit and Wiring 
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started through from outside of the building. The method was 
not feasible, and then the use of full lengths would throw the 
outlets of center with an increasing error towards the middle of 
the building. It was therefore decided to cut every length. 
In many instances the cored holes did not line up, necessitating 
the drilling of the beams in order that the conduits could go 
through. 
The Lighting Layout 

The scheme of lighting circuit work was entirely laid out 
at the building, the number of outlets per bay being four. 
Every column in the building, exterior and interior, had recep- 


Fig. 2—Attachment Plugs and Flextble Cords Allow These Gas- 
Pipe Fixtures to be Hung Wherever Desired 


tacle outlets, on circuits independent from the ceiling outlets. 
The latter outlets in addition to being controlled by circuit 
switches in the panels, had a local switch in each circuit, as 
shown on the plan. The arrangements for circuiting had to be 
made as near alike throughout as possible, in order to execute 
the work with any degree of economy. The plan shows how 
well this was done. 

The lighting panels, of which there are six in the main build- 
ing, are located three on the east wall and the others on the 
columns adjacent to the railroad siding. The lin. home run 
conduits were carried from each panel to the first combination 
switch and receptacle outlet, with four circuits, one per each bay 
and a half of ceiling outlets, and one circuit for the receptacles 
on the route in a ½ in. conduit. These home runs went in the 
floor fill on the west end and in the pipe tunnel extending along 
the outer walls, on the east end. From the switch, these two 
pipes continued up to the first ceiling outlet of the group, there 
spreading, the V in. pipe going towards the other outlet opposite, 
and the 1 in. with the four circuits continuing to the east or 
west as the case may be. The receptacle circuit was always tap- 
ped off at the ceiling outlet. Switches are all single pole, and 
the last circuit always No. 12 wire to equalize the voltage at the 
lamps for the longer runs. An examination of those parts of 
the plan where the contents of the pipes (which is typical 
throughout) is given, will clearly show the simple and effective 
method chosen. All pipes running east and west are run through 
the aforementioned sleeves in the beams. Another feature of the 
layout is that all the pipe branches from the main line out along 
the ceiling are V in. and exactly alike throughout the entire 
job. 

Conduit Layout and Cutting 

The exact length required for each size of conduit, 1 in., 34 

in. and ½ in. was determined, as well as the number required of 
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each length was made up. The method. of making these up is 
worthy of mention from an economy standpoint. As a nipple, 
usually about Io in. was cut off a length, this nipple was coupled 
to a full length piece and the necessary amount measured from 
the extended end, leaving over a new nipple about twenty in- 
ches long. This in turn was coupled to a full length, the correct 
amount cut off again, beginning the measurement from the ex- 
tended end, leaving a 30 in. nipple, and so on. By this means 


Fig. 3—Typical Motor Installation 


there was absolutely no waste, and a thread saved. Where 
such a large quantity of the same size and length is required, 
this method of preparing the pipes is well worth availing one’s 
self of. 

The outlet boxes were likewise treated in a systematic way. 
By glancing over the plan, it can be seen that there are outlets 
with a 1 in. pipe going in and out, some with a 1 in, a 34 in. 
and a V in. out, and several other combinations, but many of 
each type were given a serial number, a list made of the quan- 
tity, and then all made up at once by knocking out the required 
knockouts, reaming such other holes where necessary, and other- 
wise preparing the boxes for installation. The column boxes 
were prepared in a similar manner. 


The 1⁄4 in. and 3% in. pipe runs from the ceiling outlets down 
to combination switch and receptacle, and to receptacle only out- 
lets, were now all bent up to match a sample. This was all 
done on the floor and the pieces.were coupled together ready to 
fit into the ceiling outlet at one end and the column outlet at 
the other. There were a great many of these, as can be seen 
from the plan, assuming a shape with many bends and offsets, 
shown in Fig. 2. 

The material to be installed, as “roughing,” was thus sys- 
tematically laid out for rapid handling and installation. 


The Ceiling Work Being Installed 

In the meantime, two large rolling scaffolds each approximate- 
ly 16 by 20 ft. were made up of such height as could pass 
bencath the cross beams and mounted on large castors. Horses 
were set up on these so that the men could easily reach the 
point of the conduit run. 

All was now ready. Compressed air hammers were obtained, 
each equipped to punch 5% in. holes where required, for 35 in. 
expansion bolts. This one size was made universal for the en- 
tire job, simplifying their handling. The building was divided 
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attached to it so as to terminate in the proper outlet. 
were attached to the chain on the floor, the pipe snaked and the 
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in halves along the center line running north and south at 
column 8 (numbers appearing at top of flour layout), and a 
truck assigned to each. A quantity of the proper lengths with 
their boxes was placed -on the truck, sufficient to do six com- 
plete bays from east to west. Let us take the eastern half. 


The truck started at the east wall northern corner, worked 
west six bays; i. e. to the end of the line controlled by the east 
panels, then south one bay, and back to the east wall, south an- 
other bay, etc., etc. 
drilled holes in the concrete for the box supporting bolts and 


for the fixture supporting bolt (see Fig. 2). The boxes were 


then put in place with their pipes, the former held by a F in. 
bolt and washer through a standard half inch knockout in the 
back of the box. The bolt for the fixture ended in the shape of 
an eye, for receiving the fixture hook explained below. The 
holes in columns for box and conduit supports were being dril- 
led by one gang, while the others were making up the material, 
as above described. 


Fig. 4—Typical Roof Section 


Both trucks were thus continued straight to the south wall, 
then started back again putting in all the % in. pipe branches 
that ran up the saw tooth incline, see Fig. 1 and 4. At the same 
time the special bent up pieces down to switches and receptacles 
were handed up to a man on the truck, fastened to the ceiling 
outlet, clamped in position on the concrete and secured to the 
outlet on the column. The general scheme of drilling for bolts 
was the same as before. The object in separating this part of 
the ceiling work from the rest was that since it presented a some- 
what different method of handling due to the high horses and 
extra planking that had to be used on top of the truck, it was 
more economical to have the men put in that part continuously 
which was similar throughout. There was so much of each 


tppe of layout that it paid to treat each independently from the 
other. 


Pulling Circuit Wire 


With the ceiling and all other circuit piping finished, the wire 
pulling came next. This section of the work was again divided 
up into 3 parts. First, the pulling in of all the wire in the main 
branch, that is, the four duplexes from the panel to the lower 
row of pipes to its end. Second, the branch running up the in- 
cline and those down to the switches and receptacles, and third, 
splices and the connections to the fixtures. Each one of these 
operations was completed for each half of the job before the 
next was started. A sash chain was advantageously utilized. 
The chain was long enough to reach from the first outlet on the 
run to the last, and marked at what point each duplex should be 
The wires 


chain pulled through with the wire attached to it, from end to 
end. Each pair of wires terminated just where required with 
sufficient slack as predetermined. This operation was carried 
on clear through till completed. The field was then gone over 
again and the branches up the incline and down to the switches 


As the truck stopped in each bay, one gang 
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and receptacles put in. The fast operation was now done, the 
gangs going completely over the job, making all splices, connect- 
ing fixtures, putting covers in place and generally completing the 
work. The wire pulling was done from a lighter type of truck, 
made up of a pair of horses about thirteen feet high, with a pair 
of planks on each side. Four of these were used, two in each 
half, one Starting at each end. 


„At first thought it may seem an expensive method to go over 
a job so many times, but in a case such as this, where one 
operation is repeated a great many times, it is more economical 
to have the men do but one class of work at a time, becoming 
expert in each as they continue. — 


Feeder Panels 


While the branch work was being done the feeders were being 
installed from the main switchboard in the heating plant, through 


Fig. 5—Power Panel 


a tunnel to the main building and in a trench all along the outer 
walls. All feeders were in conduit that was laid on brackets on 
the side walls of the trenches. 

Fig. 5 shows a special arrangement of power panel made 
up in the shape of a U, the switches being on opposite faces of 
the column and the busses on a slab at right angles to each of 
the switch slabs. This arrangement meant a great saving in 
space, and presents a fine appearance. 


The power mains were installed throughout in 2 in. conduit, 
through the sleeves left in the ceiling beams, and at every oth- 
er column or where motors occurred at intermediate columns, 
they were turned into a junction box so arranged as to span the 
beam and provide a pulling point for the motor tops and con- 
nections. Fig. 3 shows this clearly. 

Each motor is controlled by an automatic compensator type of 
starter, provided with no-voltage release and overload trip coils. 
In addition a safety type main line switch is provided for each 
motor arranged to completely cut off the starter, motor and all 
devices. 
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Pole Inspection 


By H. D. 


May, 1917 


Scribner' 


Periodical inspection of inside plant is an obvious matter of routine. Many com- 
panies, however, wait for a pole line to give signs of distress before planning any 


maintenance. This is unexcusable, since decay is inevitable. 


Methods and results se- 


cured by the New York Telephone Company are here outlined. 


* order that the safety of the public and our employees may 
be sa feguarded, pole inspections have been developed to pre- 
determine any contingencies due to the failure of the pole line 
l plant on account of deterioration, which is usually caused either 
by rot or decay, generally just below the ground line. 
Practically all poles in the Long Island Division are of chest- 
nut, which has a life of approximately fifteen years in this 
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Fig. 1—A Case of 


Hollow Heart Which Extended Throughout 
the Pole 

climate, and they are being considered as safe until they have 
reached the age of eight years. Thereafter, a periodic inspection 
is being made to determine their conditions to support the load 
which they are required to carry. This load is the basis of all 
determinations and it is here that the judgment of the in- 
spector, subject to certain conditions, must be exercised. 


Strength of Poles 


Omitting the compression load due to the weight of the wires, 
cables and other appurtenances, and considering only the hori- 
zontal load due to wind pressure or to the pull of the line on 
curves where no guys are available, a pole may be considered 
as a beam fixed at one end and loaded at an indeterminate point. 
Owing to the taper of a pole, it is of a non-uniform breaking 
strength. The section where the breaking strength is theoretical- 
ly less than at any other section is at the point where the dia- 
meter is one and one-half times the diameter at the center of the 
applied load. Except in poles with exceedingly large butts of 
over thirty-five feet in length, this section will be found to be at 
about the ground line and even in the case of poles with large 
butts or in the case of tall poles, the weakest section rapidly 
falls to the ground line on account of decay at that point. 

For poles of a given length and kind of timber, the breaking 
strength varies with the cube of the diameter at the breaking 
section. This relation of the cube of the diameter shows why 
a limited amount of hollow heart has small effect in the 
strength at the place of fracture. 

Taking the strength of a pole ten inches in diameter as 1,000, 


Supervisor of Wiremen, Long Island Plant, New York Tele- 
phore Company, Amplified by the author from an article ap- 
pearing in The Telephone Review for April, 1917. 


the rate of increase in strength for each additional inch in dia- 
meter up to fifteen inches is shown by the following table: 


Diameter Relative Strength 
10 inches 1,000 
11 inches 1,330 
12 inches 1,730 
13 inches 2,200 
14 inches 2,740 
15 inches 3,380 


Causes of Deterioration 


A study of the causes which lead to the destruction of timber 
shows that rotting is due to a fungus which attacks all varieties 
of wood when placed in situations to be alternately wetted and 
dried, coupled with a temperature favorable to parasite growth. 

Some of these fungi and bacteria are so- minute that a power- 
ful microscope is required to see them, yet their work results 
in the destruction of countless feet of timber each year. 

These small organisms can grow in either light or total 
ness, but all of them require certain amounts of air, mois 
and heat. If one or more of these essential elements is lacking, 
they cannot thrive and decay will not take place. 

The decay producing fungus does not flourish to any serious 
extent in ordinary soil at a depth of more than two or three 
feet on account of the practically complete exclusion of ait. 
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Fig. 2—A Typical Case of Butt Decay 


Water is the most important factor in the growth of these 
organisms and it is near the ground line of the pole, where the 
earth holds the moisture and keeps the wood damp in the pres- 
ence of air, that the decay is the most rapid. 

There are in the plant at the present time two type 
upon which the rate of decay is very rapid. The first is 
which has been shaped to an octagonal form in order t 
a better appearance, this treatment removing what is known 25 
the skin or the tough outside fibers of the pole and permitting 
the more porous wood inside of the pole to come in contact wit 
the earth; the other type is the result of a condition in our for- 
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ests known as the “chestnut blight” which has been killing oft 
chestnut trees in the North Atlantic States during the past seven 
years and is rapidly extending westward. These trees have been 
cut generally after standing dead for a season and, for that 
reason, have a great tendency to develop “hollow heart.” 


Treatment of Poles to Prevent Decay 


Poles of both of these classes should be butt treated with dead 
oil of coal tar, and, especially in the case of blighted chestnut 
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poles, care should be taken to apply the treatment to the bottom 
part of the poles, to prevent, in as great as measure as possible, 
the absorption of moisture by the porous cells of the wood. 

It is now common practice to treat all seasoned poles to a point 
about one foot above the ground line, the preservative acting 
antiseptically to kill the fungus growths which produce decay 
and also aiding, to some extent, by plugging up the pores of 
the wood, thus preventing the entrance of moisture. 


Method of Determining Condition of Poles 


With knowledge of the above facts in mind, it has been neces- 
sary to provide means of determining the condition of the pole 
plant and, to that end, the following practice is employed in 


securing the necessary information : 
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Fig. 6—Plant Engineers Office Record 


The division plant engineer maintains field books which are 
diagramatic records of all poles in the division. These field 
books show every completed work order and the full history of 
each pole from its date of placement down through its various 
conditions of resetting, shifting, stubbing, etc. When a pole has 
reached the age of eight years, or is due for a reinspection by 
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virtue of a previous inspection, the division plant engineer's of 


Fig. 4—Testing for Hollow Heart 
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fice fills out a form with the street and district locations and 
the numbers of the poles which are to be inspected. Due to the 
fact that maintenance may have been done on the line at a 
recent date, all poles may not be inspected in any one line at 
any one period of inspection. 

From data gathered in the Long Island Division, the periods 
for inspection of chestnut poles have been placed as follows: 
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After initial setting of a sound new pole—8 years. 

After resetting—4 years. 

After stubbing—4 years. 

These forms are grouped into central office districts and are 
forwarded to the Construction Department where they are final- 
ly placed in the hands of the pole inspector. 

Besides the pole inspector two other men, one of whom should 
be a lineman, make up the gang. It has been found that in 
the country this work can be done most economically with a 
force of this size. In the city, where concrete sidewalks are 
the rule, the third man is dispensed with as he cannot be 
used to dig up the earth around the pole. 


The necessary tools consist of the following: 

A hand axe for trimming out dead wood, sounding the pole, 
etc. 

A light testing bar about 4 feet 6 inches in length, one end of 
which is pointed and the other chiseled for cleaning out pockets, 
breaking up dirt around the pole and numerous other uses. 

A shovel for removing the dirt from around the pole to the 
necessary depth for proper inspection. 

A brace equipped with a 21-32 inch bit for boring for hollow 
heart or testing where it 1s not considered expeditious to break 
away the sidewalk. 

A pair of calipers of sufficient size to measure to a least 
twenty-four inches. 

A 100-foot tape line. 

A folder for holding inspection blanks. 

A supply of dowels for plugging holes bored in poles not re- 
quiring maintenance. 

A tool bag to carry such of the above mentioned articles as 
may fit in it. 

The method of making a field inspection is a follows: 

The dirt is dug away from around the pole so as to allow the 
inspector to clean out decayed wood, the minimum circumference 
of sound wood being found at from two to eight inches below 
the ground line. This is done with a hand axe all around the 
pole at the proper level, care being taken in this operation not 
to remove any sound wood. In trimming, a smooth unhacked 


Fig. 5—Testing Poles in Cement Sidewalk 
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surface should Łe left so that the pole will not catch and retain 
moisture and thus hasten further decay. The decayed wood 
should be entirely removed, as the bacterial growths which 
destroy wood transfer themselves readily from bad in good 
wood. as 


Where a pole is set in a cement or other sidewalk of similar 
nature, it is not always expedient to break away the walk in 
order to make the tests as mentioned above. Where this condi- 
tion is encountered, the brace and bit should be use, boring at 
an angle of approximately 45 degrees in to the pole at the side- 
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Fig. 7 Cleaning Out a Pocket 


walk line until good wood is encountered. The diameter of good 
wood may be easily calculated. It might be of interest to 
note that upon examining poles inspected at period of from 
two to four years ago, the averagt rate of decay varied from 
06 to . 15 inches. This figure is below normal for chestnut 
timber in this locality. 

Some poles, at the level where the decay is the greatest, have 
what is known as “pockets” extending into the pole at a greater 
or less distance. These may seriously weaken the poles and, 
in order to secure measurements in which due allowance has 
been made for these exposed “pockets,” the inspector will meas- 
ure with his calipers to the average depth of the “pocket,” using 
this measurement as one of the two necessary to determine good 


Fig. 8—The “Pull” on a pole is the distance P measured from 
it to a line drawn between the two poles next to it. 


POLE INBPECTION FORM 
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wood. “Pockets” should be carefuly cleaned out with the chisel 
end of the bar. 

Every pole should be sounded near the ground line by the 
back of the hand axe in order to determine whether or not the 
pole is hollow. If the pol is hollow, the thinnest part of the 
shell is easily detected by the sounding thethod. The thickness 
of the shell should then be ascertained by boring with a brace 
and bit and noticing where the bit breaks through the inner 
surface of the shell, or by observing the character of chips 
thrown out. The bit will refuse to feed without pressure when 
entering decayed wood. This is due to the inability of the 
screw point to get a hold on soft decayed wood. 

Whenever the bit is used on a pole which does not require 
replacement, the hole must be plugged with dowels which are 
provided for this purpose. Creosoted wood dowels should be 
used. 


The body of the pole must also be inspected for seriously 
decayed knot holes, burns, cracks, or other defects which may, 
in the judgment of the inspector, make the pole unsafe. 

The poles should then be measured with calipers, measurements 
being made at the smallest point of circumference, which will be 
from two to six inches below the ground line, and in two direc- 
tions, one in a northerly and southerly direction, and the other 
easterly and westerly. The poles should then be measured at a 
point about one foot above the ground line for an average dia- 
meter. 


Recording Data 


Information gathered from the above inspection is then 
placed on the Pole Inspection Form (Fig. 9). The headings 
are self-explanatory, save the one, “Feet of Pull” which for 
the benefit of construction men outside the telephone field 
is defined by Fig. 8. The decision as to whether a pole shall 
be recommended for replacement or resetting rests not only 
on the condition of the pole, but as to the strain likely to be 
put upon it. Strain will be less severe when the pole in 
question is well guyed and is part of a straight run in a pro- 
tected location carrying aerial cable with short drop loops. 
Greater strains will of course be put on corner, curve, and 
terminal poles, by a large number of distributing loops to one 
side, and by long spans. From experience, the inspector can 
award each factor its proper weight, and decide whether 
the pole should be reinspected in two or four years, or be 
recommended for routine maintenance or immediate atten- 
tion. 

Poles should be reset whenever, in the judgment of the in- 
spectgr, an added life of at least six years can be obtained and 
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where conditions will permit the line to be lowered sufficiently 
for this method. 

Poles which are found in a dangerous condition should be re- 
ported to the office for immediate attention. 

The conditions governing the replacement or reinforcement 
of a pole or stub may be any of the following: 

1. Less than the required circumference of sound wood at 
or just below the ground line. 

2. More than the allowable size of “hollow heart.” 

3. Badly rotted portions above ground, holes, cracks, or 
other defects which are liable to weaken the pole or make it 
dangerous to climb. , 

The allowable amount of deterioration depends upon the 
following conditions which vary somewhat with the im- 
portance of the line:— 

a. The proximity to high tension lines of electric light 
companies or to trolley lines. 

b. The length of span. 

c. The load carried by the pole, i. e. 

1. An open wire line. 

2. A cable line. 

The “load of a pole also contributes to its stability, 
since cables will distribute stresses to adjacent poles in 
the line. For this reason poles without aerial cables 
and with one arm or less of open wire would require 
maintenance sooner than others. 

d. Topographical conditions affording protection from 
wind velocity during sleet storms or shelter provided by 
buildings, hills or forests from high winds at other periods. 


If defective poles are found which are to be reset or re- 
placed, sketch on the form shown in Fig. 10, known as a 
location sheet, must also be made up by the inspector upon 
which he must show: 

a. Size of poles, if it is to be replaced. 

b. Distance in feet to street intersections. 

c. Character of sidewalk (dirt, concrete or flag). 

d. Distance to tree, if any, in the section. 

This information is necessary so that measurements may be 
furnished for city permit applications for the work involved. 

The report, as turned in by the inspector, is summarized un- 
der two headings: 

Pole maintenance. 

Other maintenance. 

The latter consists of such defects as may be found outside of 
the actual physical conditions of the poles. 


It is then checked in the field by the supervisor for accuracy 
of the inspections and as to the fitness of the recommendations, 
after which it is supplemented with any suggestions or correc- 
tions of his own which, with a knowledge of certain conditions, 
he may deem more desirable. 

The inspecion is then forwarded with a corrected summary of 
the recommedations to the division plant engineer who issues 
the necessary orders recommended by the inspection, or makes 
such changes as the knowledge of the local or district engineer, 
in regard to future plans, may require. 

The inspection is then forwarded with a corrected summary of 
engineer's office for further reference. 

In this work, a crew can inspect from 60 to 80 poles per 
day, depending on the amount of “dead” travel from the end 
of one line to the beginning of the next. The unit cost over 
a season will be about 16 cents per pole. Work can be 
carried on about 230 days per year; no work can be done 
when the poles are frozen, as a defective pole, when frozen, 
will ring “as solid as a sound pole. 
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Electric pleasure automobiles came in for the lion’s share 
of honors at the National Defense Convention held in New 
York City recently. Escorted by the 71st New York Infantry, 
more than 50 prominent persons paraded up Fifth Avenue 
in twenty of the latest models. 
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Group insurance 
By Ralph B. Trousdale' 


With the arrival of very large corporations and com- 
binations of companies and the consequent introduction 
of labor saving machinery and efficiency methods, near- 
ly every department of industry was completely revolu- 
tionized. Under the new methods, the individual work- 
er no longer came into personal contact with his em- 
ployer, and in many instances actually lost his identity, 
being known only by a number. In former times, 
when concerns were smaller, it was not unusual for the 
employer to work at the bench with his men, or to 
superintend in the shop, and a certain degree of inti- 
macy could and did exist. But as these conditions 
changed, personal relations were necessarily at an end, 
and the way was opened to misunderstandings and dis- 
agreements. Group Insurance is one method of con- 
vincing employees that their Company is looking out 
for their fundamental interests. 


The value of a man’s job has come to be measured by the only 
standard that commerce knows—the amount in the pay envelope. 
When a worker is offered a little higher rate of pay elsewhere, 
or where employment is obtainable nearer home, he accepts it, 
unless there is a particular reason why he should work for one 
concern rather than another. Frequently a row with a foreman, 
occasionally mere restlessness, causes him to seek new employ- 
ment. Large concerns employing many hands, find themselves 
obliged to maintain expensive employment departments, to a 
great degree for the purpose of replacing employees with whom 
no fault had been found, and who it would have been desirable 
to retain, and who might have been retained by the exercise of a 
little personal interest. 


The losses incurred in the labor turn-over grew to such pro- 
portions, that employers gradually discovered that it would be 
to their interest to show a greater care for and appreciation of 
their employees and their necessities, and to endeavor to create 
in them a spirit of content. Necessity forced them to seek some 
substitute for the personal relations of former days, in order to 
keep the man on the job. Such a substitute has been found in 
what is now known as welfare work. It is automatic in its ac- 
tion and effective in its results, and provides a system of bene- 
fits for employees in matters of vital concern. 


No man is able to provide for others until he is more than 
able to take care of himself. Consequently the most important 
concern to any worker is his job. A man with a job, any kind 
of a job, is well off, compared to a man who has none. The 
amount of the wage is next in importance, and following this, 
protection of the wage against loss, which may be caused by 
death, temporary disability, superannuation. Welfare work con- 
cerns itself, among other things of lesser importance, with pro- 
tecting the wage against loss. It operates through Group In- 
surance, payable at death; health and accident insurance, in 
cases of temporary disability; and through pension funds for old 
age. 

The Function of Group Insurance 


Group insurance comes first in the welfare program, ana 
should be considered first by the employer. It repairs a loss 
that can be repaired in no other way, a total and complete loss, 
for the worker being dead, is no longer an asset to his family. 
Having been temporarily disabled, it is possible for him to come 
back, he still possesses earning power, and is still an asset. The 
loss is but a partial loss, even if accompanied by discomfort 
and privation. Benefits from a pension fund seem very remote 
to the average person, and make no strong present appeal. 

Group Insurance, although of comparatively recent origin 
has achieved tremendous growth, and made a wide appeal, be- 
cause of the character of the service it renders. The group plan, 


Special Agent Equitable Life Assurance Society. New 
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which practically supplies life insurance at wholesale, is essen- 
tially an employer-employee mutal benefit proposition, under 
which all employees of one employer may have their lives in- 
sured for substantial but not large amounts. Medical examina- 
tions are not required where one hundred or more lives are to 
be covered. Smaller groups must be submitted to medical in- 
spection. The amount of insurance on each individual life is 
usually the equivalent to one year’s salary or wage with a limit 
of $3,000 on those whose earnings exceed that sum. Piece and 
time workers may be included for the amount they may be ex- 


pected to earn during the current year, or the amount actually 


earned during the preceeding year. 
Limitations of Risk 


All groups are not insurable and any group to be acceptable 
must conform to certain life insurance standards. There must 
be nothing in the nature of the employment that is dangerous 
or likely to be injurious to health. There must be no exposure 
to any undue fire or catastrophe hazard. The surroundings 
must be sanitary, and a plentiful supply of good drinking water 
must be readily accessible. Before any group may be finally ap- 
proved as a risk, it must be inspected with reference to these 
conditions, and to ascertain the general character of the em- 
ployees. A group must be composed of a desirable class of 
individuals. 

The Employer Bears the Cost 

The Group Plan contemplates that the entire cost of carrying 
the insurance shall be borne by the employer. This cost, which 
is extremely low, can only be determined exactly with refer- 
ence to any particular group by a census of employees giving 
the age and salary of each. Before such information is ob- 
tainable and for preliminary purposes, it may be stated in the 
most general way that the annual cost is usually about one per- 
cent. of the pay roll where the unit of insurance is the year’s 
salary. Premiums are paid monthly by the employer, which 
arrangement permits of the monthly adjustment of the rate to 
the actual risk, account being taken of all deaths, terminations 
of employment, new lives added and all changes in salaries. 

Once it has been decided to make the Group policy operative, 
it may become effective immediately upon the payment of the 
first monthly premium by the employer providing the Group 
has already been inspected and approved. It then becomes neces- 
sary for every employee to fill out a printed form giving his 
name, occupation, date of birth, name of beneficiary, etc. When 
these forms are distributed, they are usually accompanied by a 
printed form of announcement, explaining the purposes of the 
Group policy and stating that the insurance is already in effect. 


Policy Conditions 


One policy only is issued to each Group, a blanket form, and 
this is necessarily retained by the employer. It is accompanied 
by individual certificates which are given to the employees and 
which furnish documentary evidence of the protection which has 
been granted them. This certificate is to be taken home as it is 
practically an individual policy containing the name of the bene- 
ficiary and the amount of insurance in force, also reciting the 
conditions under Which it will remain in effect, these conditions 
being ordinarily the payment of premiums by the employer and 
the continuance in his service of the certificate holder. This is 
not to be construed as meaning that the insurance will terminate 
because of temporary shut down during which time wages might 
not be paid; or in the case of an individual employee who was 
laid off because of temporary disability but who would be taken 
back into service upon recovery. These are looked upon as 
mere temporary suspensions. 

Advantages to Employees 

The advantages of Group Insurance to the individual are so 
readily apparent that they suggest themselves. Where the 
amount of the insurance is equal to the annual wage and where 
it has been arranged that it be paid to the beneficiary in twelve 
monthly payments, which is a common method, it has the ef- 
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fect of continuing that beneficiary on the same income basis on 
which she had previously established and gives her, so far 
as finances are concerned, one year’s notice of the death of the 
bread winner. The importance of this will be more readily un- 
derstood when it is known that perhaps forty percent. of all 
wage earners carry no life insurance whatever for the protection 
of their dependents. The other sixty percent., while they carry 
some life insurance, usually are insured for small sums which 
rarely amount to more than a funeral benefit. 
Returns to the Employer 

The employer, while admitting the advantages of the Group 
plan to his employes, will inquire why he should be expected 
to bear the cost and what return, if any, he may reasonably 
expect for his outlay. The answer is that he will be making 
an investment in good will and, in a sense, there will be no 
outlay as the employes will indirectly pay for the insurance 
themselves in increased loyalty and greater efficiency. One 
large manufacturing concern wrote, “We have no hestitation 
in saying that the insurance has cost us nothing, and that 
the good will of the men has been secured.” It has been a 
common occurence for employes to extend votes of thanks 
to their employers for Group Insurance. Innumerable letters 
have been received by einployers from the wives of their 
employes, stating their gratification over the protection 
afforded them. 

Endorsed by Leading Concerns 

Group Insurance has become general to the point that no 
branch of business or industry, is without its representatives 
among Group policy holders. A list would include manu— 
facturing and selling organizations, banks, trust companies 
and brokerage houses, department stores, public service cor- 
porations and insurance companies. Great institutions, such 
as Montgomery Ward & Company of Chicago, Studebaker 
Corporation, B. B. Goodrich Company, each with thousands 
of employes are all carrying Group Insurance. The Union 
Pacific Railroad on January last of this year announced that 
it had also protected its thirty-five thousand employes under 
the Group plan. In the electrical field, the New York & 
Queens Electric Light & Power Company of Long Island 
City was the pioneer in adopting Group Insurance, being 
followed in rapid succession by the Metropolitan Engineering 
Company, the Northwestern Electric Equipment Company 
and the Municipal Gas Company of Albany. 

Group Insurance is not offered as a panacea for all in- 
dustrial ills. It is the contribution of the institution of life 
insurance to the forward movement of the times, through 
which discord is replaced with harmony and a foundation 
created upon which is slowly arising a more sympathetic 
understanding of and an appreciation for each other in the 
minds of both employer and employed, creating anew the 
relation of other days of closer personal contact. 


Editors Note: Mr. Trusdale is the author of a thorough treat- 
ment of this subject which appeared in the Journal of the Amers- 
can Academy of Political and Social Science for March, 1917, 
and to which readers desiring a more detailed account of Group 
Insurance are referred. 
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Contracts totalling approximately $2,000,000, have been 
placed recently with the Westinghouse Electric & Mfg. Com- 
pany, of East Pittsburgh, Pa., by the New York Shipbuilding 
Company, for furnishing the necessary electrical equipments 
for the propulsion of the new superdreadnaughts Colorado 
and Washington. 

The equipments to be furnished are practically duplicates 
of that contracted for by the Navy Department for the U. S. 
S. Tennessee now building at the New York Navy Yard. The 
four propellers, as in the case of the Tennessee, instead of 
being mechanically connected to driving engines or turbines, 
are to be driven by individual motors. The current for the 
motors will be furnished by two turbine generators. 
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‘‘ Business As Usual ’’ 


EDITORIAL 


Group Insurance 


When an employer gives something to his employ- 
ees from which he does not expect even an indirect 
return, the gift is a pure charity and might well be re- 
sented as such. However, employees may be fairly 
sure that where no direct return is evident, the indirect 
one has been estimated as well worth while. This 
point is brought out admirably in the case of insurance 
and pension plans. Elsewhere in this issue Mr. Trous- 
dale points out the fact that a group policy of life as- 
surance does much to stabilize the working force, since 
each man has protection for his family as long as he 
sticks. When it comes to a decision to go or stay, 
the wife generally has her say and when insurance 
for a year’s wages is being carried for her, she is not 
going to throw it aside lightly. 

It is interesting to note that groups in similar indus- 
tries average up so nearly the same that living condi- 
tions such as drinking water, light, air, etc., are really 
the determining factors as to the insurability of the 
entire group. Astonishingly small is the cost of the 
policy—about one per cent. of the payroll—surely a 
small price to pay for the benefit it offers. 

The institution of such a scheme offers a good op- 
portunity to start a concrete movement toward saving 
It has been said sometimes that such a plan will pro- 
mote thrift. This is incorrect, for thrifty habits are 
formed only by the voluntary laying away of small 
sums. To supplement the group insurance plan, em- 
ployees should be encouraged to carry additional in- 
Surance; to deposit savings in bank, or to become 
shareholders in a co-operative loan fund. 

We know of no sounder motive back of all welfare 
schemes than “enlightened self-interest.” Employees 
are beginning to realize that in modern industry there 
as less and less opportunity for them to become inde- 
pendent by rising to positions of large responsibility 
and corresponding salary. They must be content with 
a moderate wage and as they realize this, they are de- 
manding that every safeguard be thrown around their 
earning-power. Hence the apparent charity of group 
insurance becomes no charity at all, but an additional 
compensation earned by better work. 

+ + & 


Be a Potatriot 


It is well that the country is being aroused at this 
time to the necessity of increased production of food- 
stuffs. Within the next few weeks gardens must be 
made, whose production may mean much to the whole 
nation. Mr. Seton in this issue makes the point that 
irrespective of who owns the crops raised, the very fact 
that they are available will do all that is desired. 
Hence we cannot urge too strongly that every one of 
our readers plant whatever bit of ground is available 
with vegetables. We do not know what the future 
may bring in food conditions, but we do know that the 
cost of raising a bushel of potatoes is less than any 
market price reasonably to be expected. 

It is matter for satisfaction that central stations are 
taking up the gardening idea. There is much unoccu- 
pied land adjacent to company buildings where ama- 


teur farmers have easy access, and where crops are 
readily protected from theft. Certainly a well-tended 
garden looks better than a cinder-covered yard, and 
the improvement costs the company nothing. Indeed, 
it is of distinct benefit, as putting the central station in 
its rightful place as a leader in a project in which the 


community is asked to join. ` 
b 4 4 
“Business As Usual” 


Enthusiastic patriotism has been the dominant note 
of the first month of the war. The flag flies every- 
where; employees’ battalions are drilling; Red Cross 
units are rolling bandages, manufacturers are offering 
their facilities to the Government without reserve. 
Yet underneath these public manifestations, there is a 
strong conservative feeling. With uncertainty as to 
how the country will take war-time conditions, new 
projects are being held back, and dealers are showing a 
tendency to reduce orders for goods. 

But with whatever intentions of service this policy 
of retrenchment is inaugurated its results cannot but 
be bad. We are all tied together; when one man holds 
up a needed extension to his plant it throws out of 
work the contractor’s employees who might have built 
and equipped it; they in turn must restrict their pur- 
chases; and so the chain goes. A dealer in electric 
fans reduces his order by half; the manufacturer is 
deprived of his profit, his credit is weakened, and if 
many similar mishaps befall he may even be forced to 
suspend. Pursued to the limit, such a policy would 
bring the country’s trade nearly to a standstill, and 
seriously reduce the nation’s financial strength. 

At the very outbreak of the war, Great Britain went 
through an almost identical experience. Fired with 
enthusiasm to serve, its merchants and manufacturers 
devoted themselves to their country’s needs to the 
practical exclusion of normal business. In but a short 
time the resetting disorganization of business brought 
many to the verge of ruin. Cool heads saw the remedy 
lay in a re-establishment of trade, and that the nation’s 
safety itself depended on this being done. “Business 
As Usual” became the slogan, and every effort was 
bent to its realization. 

If, then, we are to profit by the example of our Brit- 
ish allics, it is the duty of every man who controls a 
budget, however modest, to give careful thought be- 
fore eliminating any of the items which his judgment 
had previously included. The summer will be just as 
hot as ever; light will be just as much a necessity as 
ever—perhaps even more; and replacements will have 
to be made as inevitably as ever. No one knows when 
any particular manufacturing plant may come over- 
night to be the indispensible link in some vital war- 
work. What would be the thoughts of its owner or 
superintendent when he realized that some pinching 
economy had injured the service which he might have 
performed for his country? 

Economics—yes; and the avoidance of every waste, 
but let our industries be carried on as usual wherever 
possible in order to provide funds and to be in the best 
of condition whenever the nation’s need may call! 


Improvements in Chicago Street Lighting 
System 


The steady increase in the cost of material and supplies has 
been a source of anxiety to those men responsible for the opera- 
tion and maintenance of electrical apparatus and it has resulted 
in an endeavor to make use of such improvements in equipment 
and operating methods as tend to a higher efficiency. This con- 
dition found the Department of Gas and Electricity of the City 
of Chicago with an increasing street lighting load and a de- 
creasing income per unit operated. To meet this condition, a 
study was made to determine some means by which the opera- 
tion and maintenance costs per unit might be reduced while the 
standard of service rendered the public was maintained or in- 
creased. 

That part of the street lighting system which showed a mark- 
ed tendency to increase the maintenance cost and at the same 
time was deteriorating in service, was the 10,000 flame arc lamps 
installed during 1912 to 1915. To find a substitute for these 
lamps, the use of which would allow the maintenance saving 
to absorb the cost of replacement within a reasonable time, was 


Above—Fixture Open. 
At Left—Interior of Film-Socket 
Fixture 


the object of a careful study of various lamps suitable for street 
illumination. Among the limits imposed on this substitution 
were the capacity and character of the regulating equipment 
forming a part of the flame arc system and the necessity to elim- 
inate and devices that would increase the first cost or add to the 
maintenance charges. As part of the municipal street lighting 
system, there are approximately 15,000, 600 c.p. 20 ampere 
Mazda “C” lamps. These lamps are mounted at the same height 
and spaced the same as flame arc lamps. The resulting street 
illumination has in every instance compared favorably with 
that given by the flame arc lamps. 

With this knowledge as a basis, it was assumed that incandes- 
cent lamps having a mean horizontal candle power of 600, and 


a total light flux of 6,000 lumens, would when installed in place 
of the flame arc lamps, prove a satisfactory substitute insofar 
as illuminating characteristics were concerned. The investiga- 
tion resulted in the selection of a 10 ampere straight-series, 600 
c. p., 6,000 lumen, type “C” Mazda lamp, mounted in a cast iron 
pendant fixture with enamelled steel reflector and diffusing glass 
globe, manufactured by the George Cutter Company, of South 
Bend, Indiana. These fixtures will be supported at the same 
points now occupied by the flame arc lamps. 

The fixture illustrated in Fig. 1 was selected from among 
several others, principally on account of the fact that the body 
of the fixture is made of cast iron, heavily galvanized and paint- 
ed, which gives the most durably fixture body that can be pro- 
duced. Cast iron, as well known cannot be dented or bent out 
of shape in handling as is the case with fixture bodies of sheet 
metal, and as the cast iron is galvanized, no deterioration 
through rust will occur and it will only require painting at long 
intervals in order to preserve the appearance. This fixture is 
equipped with the Regent film socket, illustrated in Fig. 2, also 
made by the George Cutter Company. This socket was selected 
because it was found to give a more uniform puncture voltage 
than any other socket thus greatly increasing the lamp life by 
reducing line surges. It is well known that if a film requires 
a high voltage to build up before puncturing, this will cause a 
temporary great increase in current immediately after puncture 
occurs which places a very heavy strain on the balance of the 
lamps in the series, rendering them liable to burn-outs which 
they would not suffer under their regular voltage. This is par- 
ticularly true of the gas filled Mazda “C” lamps, as these work 
at a temperature much nearer to the melting point than the 
vacuum type lamps. Another advantage of this socket is that 
only the properly calibrated film furnished with and for these 
sockets can be used, which is a great improvement over other 
types where pieces of paper, matches or twigs can be substituted. 

The method used to support the socket, as shown in Fig. 2, 
allows the lamp filament to be placed in any position desired with 
reference to the diffusing globe and reflector. At any later date, 
the film socket may be removed and an auto-transformer with 
multiple socket substituted therefor. 

The work of making the change from the arc lamps to the new 
fixtures will be performed by the employees of the Department 
of Gas & Electricity and it is expected the work will be com- 
pleted by the middle of September. Taking into account the 
portion of the year that flame arc lamps will be operated, there 
is still enough saving from the operation and maintenance fund 
to pay the cost of the change. The saving expected for 1918 
and the following years will approximate $168,000.00 each year, 
or $16.80 per lamp per year. A large portion of this cost re- 
duction is effected by the selection of a lamp with the life and 
energy characteristics balanced to fit the system on which it 1s 
to be used. The balance of the saving is effected by a reduc- 
tion in the attendance charges as the new fixtures will not re- 
quire any trimming and very little patrolling. 
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Off-Duty Hours 


How are you spending your off-duty hours? Not 
that it’s any of our business, except in so far as it con- 
cerns your success in your own particular line of busi- 
ness. Are you reading anything that really is worth 
while? What are you doing in the way of exercise? 
Your body needs change from the work you give it 
to do all day. What would you think of a little study 
during some part of your day that is not spent on the 
job? There are numberless books in the library and 
many trade papers which may be read. The men who 
are big in the electrical business are reading these trade 
urnals religiously for new thoughts, new ideas, new 
If they can afford to use their time thus 
h your while? You should know 


jo 
wrinkles. 
would it not be wort 


something about what other companies are doing, what 
is being done in the way of improvements to apparatus, 
fittings, methods of installation. Do not ever hold your 
brain and your fund of knowledge a few jumps ahead 
of your pay envelope. There is no person, no corpora 
tion, in the world that is going to prove willing to pay 
you more money than you earn (often as you trave 
along your path of progress you will think you are 
not being paid all that you earn) and therefore it 15 
up to you to drag your pay envelope’s contents up toa 
point considerably above where it is now, simply by 
broadening out and getting new ideas and exchangi é 
(even though it be at long distance) your ideas . 
those formulated by other men.—Brill Magazine. 
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Protective Lighting 


General apprehension for the safety of 
has led to their being placed under guard 
erly considered only for its decorative value, 
device, and many requests are being made 
A bulletin of the National Lamp Works, 


for Industrial Plants 


manufacturing and electric generating plants 
night and day. Exterior illumination, form- 
has sprung into prominence as a protective 
of manufacturers for advice as to its use. 
reprinted below, tells the general consid- 


erations, and suggests applications to typical cases. 


While the use of outdoor lighting as a means of pro- 


tection is so new that practice has not been standardized, 


yet there many suggestions can be given for the use of 
the rather extensive line of appliancces now available. 
Before considering the special cases of particular locations, 
it is necessary to consider certain fundamentals of illu- 
mination, for the underlying principles must be followed 
in this as well as in more conventional applications. 


How We See 


An object is seen in detail by the light which comes from 
it to the eye and not by the light that comes from the 
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Four 1000-Watt Flood Lamps Light this Drill Ground at 
Bayonne, N. J. 


light source to the eye. The aim, therefore, is to throw the 
light up on the object to be seen and to have as little as 
possible of the light coming direct from the source to the 
eye, for a bright light in the field of vision makes it difficult 
to see any object of decidedly lower brilliancy, as, for ex- 
ample, a man dressed in dark clothing, in the same visual 
field. An object is often discovered, however, in silhouette, 
that is, by means of light coming to the observer, not from 
the object, but from a location beyond the object. It is 
a recognized advantage in military practice for a sentry 
to arrange if possible to have any intruder betwcen himself 
and the sky, when illumination is deficient, before the 
challenge is given. In artificial lighting, any moderately 
illuminated area such as the area beneath units or an illu- 
minated fence or building takes the place of the sky as 


the background. Of course, while it is easy for the guard 
to distinguish a man by means of his silhouette, it is im- 
possible to distinguish any detail other than the outline of 
the figure—a condition that would seldom render identifica- 
tion at a later time possible. 
Avoidance of Glare 

Glare is the result of a light source extremely bright with 
respect to its surroundings located directly in the field of 
vision. It is best overcome in the case of protective lighting 
by mounting the units at a sufficient height to bring them 
above the ordinary angle of vision and by shading the lamps 
by means of suitable reflectors. In any form of emergency 


Prowlers Have Little Chance Against 6 1000-Watt W. E.-Davis 
Lamps 


lighting where the installation is considered likely to be 
temporary, there is very liable to be a tendency to mount 
bare lamps on any convenient poles that may happen to be 
available, without thought of the illumination results of such 
an installation. It will be recalled that in principle exactly 
this same procedure is used on an intensified scale in 
theatres when it is desired to screen the stage from the 
view of the audience without lowering the drop. A large 
number of glaring lights in the line of vision of the audience 
obscures the stage in apparent darkness while the scene 
shifters are at work without being seen, yet with ample light 
for their needs. Bare lamps in the line of vision tend toward 
placing the guard in the position of the unsuspecting audi- 
ence, while the trespasser enjoys the advantages of the scene 
shifter. 
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Distribution of Light 

In addition to minimizing glare effects, reflector equip- 
ment serves the very important purpose of distributing the 
light which emanates from lamp filament in all directions into 
directions where it is almost useful. Almost any desired 
distribution of light is obtainable from reflectors at present 
on the market. For purposes of protective lighting, five 
main types are especially useful. These are: 

A—The opaque angle reflector, which gives a broad dis- 
tribution of light directed principally to one side of 
and below the unit, and is suitable for illuminating 
fairly large areas; 


B—The opaque dome-shaped reflector, which gives a broad 
symmetrical distribution of light and is suitable for 
illuminating fairly large areas beneath and on all sides 
of the unit; 
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Fig. 1—Tvpes of Light-Sources 


C—The refractor unit, which gives a very broad, symmetri- 
cal distribution and is suitable for illuminating very 


large areas with wide spacing distances between units; 


D—The flood-lighting projector, which gives a concentrat- 
ed distribution, in which the light is confined princi- 
pally to a beam of about 25-30 degrees width capable 

of illuminating objects a considerable distance away; 

E— The searchlight, which gives a highly concentrated dis- 
tribution in which the light is confined to an extremely 
narrow beam capable of illuminating comparatively 
small objects at great distances. 

Diagramatic sketches of units which may be used to obtain 
light distributions of these five types are shown in Fig. 1. 
The angle reflector, A, the dome reflector, B, and the 
prismatic refractor, C, are available for Mazda lamps of 
100 to 1000 watts in size; a single size of the angle reflector 


and the dome reflector may be used interchangeably with 
Mazda lamps of either the 100 or 200 watt size, another 
size with 300, 400, and 500 watt lamps, and a third size 
with the 750 and 1000 watt lamps. In general, the refractor 


units and the projector and searchlight units, whose effec- 
tiveness depends on accurate location of the light source 


with respect to the refracting or reflecting surfaces, are 


May, 1917 


adapted only to certain lamps, and this fact should be borne 
in mind when the equipment is purchased. A highly con- 
centrating reflector to be efficient requires a very highly 
concentrating light source, but does not necessarily require 
a lamp of high wattage. 

As previously stated, a number of good reflectors of the 
general types mentioned are at present on the market. Good 
results can be obtained from any of those of reliable manu- 
facture and the ease and promptness with which they may 
be obtained will probabaly be of greater importance to the 
plant owner than small differences in efficiency. 


Plants Centrally Located 


The following suggestions apply to a typical plant located 
in a city factory block where the building is close to the 
street and occupies all or a considerable portion of the 
block. The building on the opposite side of the street make 
it impossible to place a zone of light at any distance from 
the plant. In fact, the zone will havé to be confined to the 
width of the street. If the street lighting of the neighbor- 
hood is of a high standard, it may furnish all the protective 
lighting needed except for obscure nooks and corners, which 
will have to be locally lighted. However, in the majority 
of cases in such locations the street lighting is not of a high 
standard, and if improvements cannot be effected expediti- 
ously, the problem becomes one of supplying special lighting 
for the building under consideration. 


In most cases, the lighting units may be mounted to the 
best advantage on the building itself. The light distribution 
should be such that the full width of the street will be illu- 
minated. This calls for an extensive rather than a concen- 
trated distribution. Units A, B, and C of Fig. 1 are of the 
extensive type. A glance at the distribution curves of these 
units shows, however, that if either the refractor unit or the 
dome-shaped unit were mounted close to the building, a 
considerable portion of the light would be directed upon the 
building, illuminating it to a higher intensity than necessary, 
and a smaller portion would be directed away from the 
building than would be the case were angle reflectors used. 
Hence, in most cases angle reflectors are best adapted to this 
type of lighting. 

It is necessary in the lighting of a plant centrally located 
to give consideration to the comfort of those who rightfully 
use the streets as well as to that of the guards whose duty 
it is to prevent trouble. Hence the lighting units should be 
mounted well above the line of vision of those who pass near 
the building and screened from the view of those who see 
the building from a distance. In many cases, if the units 


Fig. 3--Detail of Reflector Bracket 


are tipped at a slight angle, the reflector will screen the 
brilliant filament and thus accomplish this result. 

In Fig. 2 is shown a sketch of a plant of the type referred 
to. Attention is called to the manner in which the angle 
reflector is mounted—that is, so that its light is directed 
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away from the building. It is tipped so that its axis is at an 
angle of 15 degrees with the vertical, as indicated in Fig. 3. 
Hanging the units high has the advantage that a relatively 


smaller number of larger units can be used at greater 
spacing distances with resulting decrease in installation ex- 
pense. However, as a general rule, no advantage is gained 
by exceeding a mounting height of 50 feet. At such a 
mounting height, a spacing distance of 100 feet between units 
should provide sufficiently uniform illumination. With such 
an arrangement of units, Mazda lamps at least no smaller 
than the 200-watt size should provide a fair degree of pro- 
tection, although higher wattage lamps are necessary where 
extreme precaution must be taken. In at least one installa- 
tion, soo-watt lamps were deemed necessary with approxi- 
mately this location of units. 


A Single Lamp Makes This Roadway Safe 

In case units mounted near the roof of a building would 
not be more than 30 feet above the ground, the dome re- 
flector should be considered. In no case should the mount- 
ing height be less than 15 feet. The spacing distance should 
not exceed two and one-half times the mounting height, 
and 100 to 200 watts in each unit should give satisfactory 
illumination. If provision can be made for mounting the 
units over the center of the street, less light will fall upon 
the building and, therefore appreciably better illumination 
will result. 

Alleyways 

For the lighting of alleyways between buildings, dome- 
shaped units hung over the center of the alley or mounted 
on brackets extending over the alley are recommended. 
Here again the mounting height should preferably be not 
less than 15 feet nor more than 30 feet, although a spacing 
between units of three times the mounting height should 
provide sufficient uniformity. The wattage per unit should 
range from 100 to 500, depending upon the spacing distance 
and the color of the surroundings. 


Plants in Outlying Districts 


Plants located in outlying districts and surrounded by an 
expanse of unoccupied land afford a greater choice as to 
the type of lighting system to be used. For example, the 
effect of glare upon the passerby, which in the case of the 
centrally located plant must be given careful consideration, 
may in a great many cases be ignored due to the fact that 
very few persons pass the plant at night, and in the majority 
of cases those who do pass near enough to be annoyed by 
the glare are trespassers on company property. The zone 
of light surrounding the plant need not be so closely defined 
and may be extended some distance from the plant to good 
advantage. With this zone of light established about the 
entire plant, the need for lighting each building individually 
is reduced, although sufficient additional light should be pro- 
vided in accordance with methods already described to en- 
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able the guards to make their inspections with thoroughness. 


Zone Lighting from Standards 


One form of zone lighting consists of a series of standards 
surrounding the entire plant supporting lamps properly 
equipped with reflectors. If dome reflectors are used, the 
units should be mounted at a height of not less than 15 


feet above the ground; the spacing of units with this type of. 


reflector should not exceed three times the mounting height. 
A 100-watt lamp will be satisfactory with a mounting height 
of 15 feet. By mounting the units higher, and using a larger 
unit with correspondingly wider spacing, the advantages of 
lower installation cost and greater width of zone may be 
realized. The wattage of lamps will necessarily be increased, 
with the mounting height, and in a somewhat greater ratio. 
If refractor units are used, the minimum mounting height 
should be 20 feet and the spacing not more than six times 
the mounting height. Lamps of 300 to 500 watts should 
be used. The wider distribution of the refractor unit is of 
advantage not only because it permits wider spacing between 
units, but also, it will be observed, because it covers a 
wider zone effectively. 

Plants in outlying districts are no infrequently enclosed 
by some type of fence. This need not interfere, however, 
with the installation of the system just described. The 
units are mounted directly over the fence, as shown in Fig. 
4, rather than to one side or the other, dense shadows made 
by the fence which might furnish a lurking place will be 
avoided. : 

From the standpoint of electrical distribution, where the 
area to be covered is extensive, the comparative advantages 
of series and multiple systems should be considered. Series 
systems employ lamps of the street series type and require 
the installation of constant-current apparatus. 


Zone Lighting with Flood Lamp 


A type of zone lighting which is being employed effec- 
tively at present and with the important advantage of ex- 
treme simplicity of installation to recommend it is that using 
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flood lighting units. As will be noted in Fig. 1, reflectors of 
this type have a very concentrated distribution. For zone 
lighting, a reflector which concentrates practically all of its 
light within an angle of from 25 to 30 degrees is most de- 
sirable, since a more concentrating reflector will illuminate 
too narrow a zone at ordinary mounting heights. These 
units may be arranged as indicated in Fig. 5. The guard 
should patrol the plant in the same general direction as that 
in which the light is projected. By keeping himself in the 
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shadow, the guard not only is inconspicuous, but is spared 
the necessity of having to face into the beam of the bright 
light sources. It must be borne in mind that while the 
guard will ordinarily not be in the brightly lighted zone, 
occasion may arise which will necessitate his having to face 
in the general direction from which the light is coming; 
hence, the higher the units are mounted, the better from 
this standpoint. Units of the 400-watt size spaced at in- 
tervals of 200 feet and mounted at least 10 fect above the 
ground should prove satisfactory. An installation of this 
type often represents the least expensive system of pro- 
tective lighting which may be installed. Here, as in previous 
cases, there should, of course, be adequate lighting in and 
about the plant as a whole to provide for effective patrolling. 
General Flood Lighting 

Another method in which flood lighting units may be used 
to advantage is by mounting these units at various points about 
the building and flood lighting the surrounding grounds. If the 
units are mounted at a considerable height, the matter of glare 
as effecting persons approaching the plant will not be serious. 
The flood lighting units in this case are used only to form a zone 
of light about the entire plant, and not furnish local lighting 
for the different buildings. It is impossible to make general 
specifications in regard to the number of units required, since 
this will depend not only upon the extent of the illuminated zone 
desired and its distance from the plant, but also upon the 
locations available for mounting the units. 

Searchlights 

A modification of the above system is one in which a number 
of flood lighting projectors are mounted on a watch-tower over- 
looking the grounds. By means of these, the guard located in 
the tower commands a view of a lighted zone entirely surround- 
ing the plant. A swivel searchlight giving a highly concentrated 
distribution as shown in Fig. 1 may be used advantageously to 
supplement the fixed lights in penetrating unlighted areas. Since 
it is difficult to see objects clearly through the beam of a powerful 
searchlight, arrangement should be made for controlling the play 
of the searchlight from a point several feet below the unit. 

Other Applications of Protective Lighting 

While the discussion has been centered about industrial plants, 
the same general considerations apply in the safe-guarding of 
bridges, docks, railway centers and other points of strategic im- 
portance. Here flood lighting units offer exceptional advant- 
ages, for by means of the projected beam it is possible to reach 
with little difficutly places where the installation of local units 
would be almost impossible. Furthermore, by means of a few 
of these units the lighting of important approaches may be ef- 
fected on very short notice. 

r X & 


Dallas Union Terminal 


The erection of the new Union Passenger Station at Dallas, 
Texas, by the Union Terminal Company, constitutes an im- 
provement that has long been sought, and its completion 
has been eagerly awaited. The need of a union depot at 
Dallas will be understood readily when it is stated that 
there are eight railroads entering the city. These now use 
the new union station for the handling of their passenger 
traffic. 

The new station is of a style eminently appropriate for a 
building of this character. It has been designed with a view 
to meeting adequately and efficiently, the necessity of hand- 
ling traffic quickly and conveniently, consistent with the 
greatest degrce of safety obtainable. The main waiting room 
with appurtenant rooms and connections to the concourse, is 
located on the second floor. Trains are accessible to passen- 
gers from the second floor concourse only, thus eliminating 
any necessity for crossing tracks. The concourse is further 
directly connected with the platforms by means of a broad 
stairway leading to and from the lobby on the first floor, 
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which opens directly to the street. The ticket offices, parcel 
room, and baggage rooms are located on the first floor off 
from the lobby. All of the up-to-date conveniences gencrally 
found in the more modern stations are incorporated features, 
such as, barber shops, restaurant and lunch rooms, telegraph 
and telephone booths. Adequate conveniences for both 
negro and second class passengers are also provided. The 
building is very complete in all mechanical details. It has 
a hot water heating system, ventilating system, megaphones, 
electric lights, toilets, baths, etc. 

The power house from which light, heat, and air is fur- 
nished for the station building, and power for the inter- 
locking system, is located south of the main building. It is of 
concrete construction and comprises generating room, boiler 
room, and basement. 


Generator Room of Dallas Terminal 


The generating room represents a notable departure from 
past practice in that steam turbines have supplanted the cus- 
tomary engine driven generating sets. These turbines, which 
are of the high speed type, are connected to moderate 
speed generators by reduction gears. The apparatus installed 
consists of one 250 kw. and two 187 kw. 3-phase, 60 cycle, 
2400-volt Westinghouse units. In the design of the turbines 
special features are incorporated for obtaining high efficien- 
cies for all ranges of load. A seven-panel Westinghouse 
switchboard is also installed, consisting of three generator 
panels. one exciter panel, one regulating panel, and two 
distributing panels. 

Air for the interlocking system is furnished by a cross- 
compound two stage air compressor, having a normal capacity 
of 1000 cu. ft. of free air per minute. A motor driven com- 
pressor is utilized for operating the relay on the inter- 
locking system. 

A water heater, utilizing the exhaust steam from various 
units in the power house is used for heating the station 
building, the water being circulated by two motor-driven 
Volute pumps located in the power house. 

Three 12-ton refrigerating machines are located in the 
station building. Two of these are in the basement and are 
used for cooling the drinking water only. The other one is 
on the third floor and is used for cooling the various boxes 
in the kitchens, storeroom and drug store. 
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Q. In reversing the direction of rotation of a compound- 
wound interpole motor, when it is necessary to reverse the ar- 
mature, where should this circuit be cut? R. F. M. 
A. The interpole winding is considered a part of the arma- 
ture winding, and current always flows through it in the same 
relative direction as through the armature. To reverse à com- 
pound-wound motor, open the circuit between the series wind- 


ing and the armature. 


“ Business as Usual ’’ 


The how and why 
of generation, trans- 
mission, installation 
and construction. 


Problems in 
Electric Practice 


Questions and Answers and Practical Discussions of Trade Affairs 


Pr 
S Principles of Polphase 0 
I 
} By Terrell Croft* L~ 
| 
se Third instalment of an article on the elements of Fig. 19 corresponds to the 180 deg. phase of Fig. 13. That is, 
polyphase circuits for non-technical readers. Quiz ques- at this instant the piston of phase 2 is stationary and there is no 
tions on the previous installment appear on the follow- current of water in its pipe circuit. This corresponds to point 
ing e. sine iss : f : ae 
ae 1 Arli hece piace generalon e arae darah Y in Fig. 13. The iid current is phase : is decreasing in the 
matically in Fig. 17. The armature winding is stoationary and negative direction, Z, Fig. 13, and the fluid current in phase 3 
the field structure which is excited from a direct-current source— is increasing, X, Fig. 13 in the positive direction. If the an- 
usually a small direct-current generator or exciter—is rotated with- alogy is followed further it will be found that the graphs of Fig. 
in the armature. Note that the distance between adjacent similar 13, II, indicate just how the fluid currents in the three different 
poles, that is from N to N or S to S, constitutes 360 electrical pipe circuits would increase and decrease in intensity and change 
degrees. Beside, the armature coils are 60 deg. apart, while the . „„ : 
distance between similar sides of the different coils is 120 deg. '™ direction individually and in relation to each other as the 
} ate. eramos in the E Conner three pumps are driven by the large gear. KO 
8 Group Have Impressed on Them There are two methods of connecting the unndings of three 
l 3. 3 Be 5 5 as — phase generators and, in general, there are two methods of con- 
ire St N A d he Della-Connected Groug, necting devices of any sort to a three-phase circuit. They are 
hos g $ ETS Revolving a) the Y connection, Fig. 20, and (2) the delta con- 
eats 8 Armature «fe 7 nection, Fig. 28, II. Most generators have their coils Y connected 
5 ` 3 2 $: Direct but it is ordinarily impossible to determin froma superficial exter- 
e 27 N. IJ from. nal inspection of a machine whether it is Y or delta connected. Ma- 
“te X re fee ams 5 Ege. chines connected in either way can be made to provide the same 
— SBS = ates sey} performance, but for a given voltage impressed on the line the 
es é 8 8 . a A N armature coils for V- connected machine must be different from 
4 71 && r . Wedge 7 those for a delta-connected machine, as will be shown. 
ce a es 3 N T: | oe The Y connection of phase windings or coils is indicated dia- 
1. 2 o „ t] Connection grammatically in Fig. 20. A three-phase generator or device 
Jai — may be represented by a diagram like that of Fig. 21 in which 
Fig 17 each of the three sets of coils 4B, AB; and AB, represents one 
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Note. A hydraukc analogy of a three-phase generator and 
circuit is shown in Fig. 19. Each of the three reciprocating 
pumps is analogous to a single-phase generator and the combina- 
tion of the three and their gear drive is analogous to a three- 
phase generator. The three hydraulic circuits are analogous to 
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of the sets of armature windings in which an e. m. f. is induced. 
However, the number of line wires may be reduced to four as 
shown in Fig. 22, by using a common return wire Aa for all 
three of the circuits, and by connecting it to a junction, A, of 
the three sets of coils. 


However, if the three circuits are bal- 
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, Fig. 19 

a three-phase, six-wire circuit. The only difference between each 
of the three generators and its circuits is that the cranks driving 
the three pumps are so geared that there is always a “phase” 
difference of 120 deg. between them. The instant pictured in 
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Fig. 20 


anced, that is, equally loaded, as they usually are in practice— 
approximately at least—then no current would fow in the neutral 
wire, Ala; hence it can be omitted as diagrammed in Fig. 20. 

Why the neutral wire of a Y-connected circuit may be omitted 
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is suggested in Fig. 23, which indicates the conditions existing in 
a three-phase circuit at a certain instant. It is assumed that 
the e. m. f. induced in each of the three sets of armature coils 
AB,, AB; and AB, has a maximum instantaneous value of 100 
volts. Each of the three load components, L., N., L., N., and 


Fig. 21 


L., Na has a resistance of 10 ohms. At the instant shown in 
Fig. 23, which corresponds to the 330 deg. phase of Fig. 13, the 
e. m. f. impressed on phase I is a maximum () or 100 volts. 
The e. m. fs. impressed on phase 2 and 3 are then each one-halt 
maximum () or 50 volts, but are in opposite direction from 
that of phase 1. Since the resistance of the load in each of the 
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Circuits Independent Il-Four-Wire Circuit 


Fig. 23 
phases is 10 ohms, the current at the instant pictured will be 10 
amp., 5 amp. and 5 amp., respectively, as shown. Therefore, Fig. 
24 indicates a graph of the three-phase current in this circuit, 
the conditions of Fig. 23, I, corresponding to the 90 deg. phase 
(VW) of Fig. 24. Now, if a common return wire, AN, is pro- 
vided as shown in Fig. 23, II, there would be a tendency for a 
current of 10 amp. to flow in it toward the left, and also for a 
current of 5 amp. + 5 amp., is 10 amp., toward the right. The 
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consequence is that these tendencies neutralize and that there 
would be no current in the neutral wire, therefore it is unneces- 
sary. Now, while Fig. 23 pictures conditions for only one in- 
stant, it is evident from a study of the graph of Fig. 24 that in a 
three-phase circuit the current in one of the phases is always 
equal and opposite to the sum of the currents in the other two 
phases, which indicates why there is no occasion for a return 
wire. For example, Fig. 24, at the 120 deg. phase the current 
represented by the ordinate PQ (8.5 amp.) is equal and opposite 
to the current represented by the ordinate QR. Also, at the 150 
deg. phase, ST + ST is equal but opposite to TU. 

The voltage and current relations in a star orY -connected three- 
phase circuit are. indicated in Fig. 22. It is evident that the cur- 
rent in each one of the three coils AB, AB, and AB; must be 
the same as the current in the line wire attached to it. The 
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voltage impressed on any pair of line wires, for instance on line 
wires I and 2, must be equal to the sum of the voltages induced 
in the two coils which are connected in series between these two 
wires. For example, the voltage impressed across B. B, Fig. 
22, is equal to the sum of the e. m. f. induced in AB, plus that in- 
duced in AB;. However, since these voltages differ in phase by 
120 deg. they cannot be added arithmetically. They can, however, 
be added vectorially and then, as is shown in the following 
paragraph, their resultant 1.73 times the voltage generated in 
either coil. That is, for a Y-connected circuit, the following 
equations mu t hold: 


(10) k=l (amp.) 
(11) Ei = 1.73 X Ee (volts) 
Therefore 

(12) E. = Ei = 0.58 X E, (volts) 


1.73 
It is evident that the voltage from either one of the three line 


wires to the neutral wire, if one is provided, must equal the 
voltage induced in each coil, that is 

(13) En = E. (volts) 
Wherein, assuming balanced load and effective values of current 
and e. m. f.— Ii = the current in any one of the three line wires. 
[. = the current in any one of the three phase windings or coils 
which are connected in V. Ei = the e. m. f. impressed between 
any pair of the three line wires. Ec = the e. m. f. induced in or 
impressed on any one of the three phase windings or coils. E. 
= the voltage between any one of the three line wires and the 
neutral point, or between any one of the line wires and the 
neutral wire, if such is used. Fig. 20 indicates the reference 
letters above used, on ammeters and voltmeters properly ar- 
ranged in a three-phase Y- connected circuit. 

* $ * 
Quiz Questions on the April Instalment 


1. How do you find the voltage between outside wires of 2 
two-phase, three-fire system? What is the current in the neutral 
when 10 amp. flow in each outside wire? 

2. Define three-phase. What is the angle between each 
phase? 

3. How are three-phase e. m. fs. produced from a. d. c. arma- 
ture winding? 
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Design of a 20 Volt 6 Ampere Generator 
By T. Schutter 
(Continued from April) 

The poles pieces on a 2-pole machine should not cover more 
than 75 per cent. nor less than 60: per cent. of the armature 
surface. (In the machine under design the percentage 15 75. 
If the pole tips are too close together the leakage would be 
greatly increased. 


0.75 r D Le 
The area of a pole face is found by s = 
P 
where S = area in square inches 
D = diameter of bore. (dia. of am. + air gap) 


0.75 = per cent. of armature surface covered 

L = length of armature core 

P = number of poles 

3.6875 X 3.1416 X 0.75 X 1.75 
thei S- = es es S70 St in. pet 
2 

pole; this is also the area of the air gap between the pole tac 
and the armature. The core on which the field coil 1s wound is 


face 


1 
1.5 in. in diameter (see A Fig. 4), and its area is — D’ where D’ 


4 
= diameter. Then area is 1.5? X 0.7854 = 1.76 square inches. To 


$ 


find the density per square inch in the field core, B = P 
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where B = number of lines of force per sq. in. 
b = total number of lines of force produced 
S = area in sq. in. 
II 1,000 
then B = == 63,000 lines per sq. in. approx. 
1.76 
The average cross-section of the frame is 1.25 inches X 1.75 
inches or 2.18 sq. in. The density per sq. in. in the frame will 
111,000 
be, B = — = = 50,400 lines approximately. 
S 2.18 
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Fig. 1 (Above) Section of 
Armature Core 
(At Left) Section of Ar- 


mature and One Pole 


The armature teeth are tapered, being 1 1-8 (1.125) in. at the 
top and 7-16 (0.4375) in. at the bottom, and their average width 
will be about 0.75 in. Then the average area per tooth will be 
0.75 X 1.75 = 1.2125 sq. in. From Fig. 4 it will be seen that 
each pole will cover about 3 teeth of the armature; then the 
area of the teeth covered will be 1.2125 X 3 = 3.6+ square 
inches. 

The density per square inch in the armature teeth will be, 


$ 92,600 
B = — = ——— = 2,000 lines of force approximately. 
S 3.6 
The densty per square inch in the air gap will be, 
@ 111,000 
B = — = ——— = 14,600 lines of force per square 
S 7.6 


inch approximately. 
To find the number of ampere turns (I T) required to main- 
BL 
tain the flux in the air gap, I T = 
3.192 
where IT = ampere turns 
B = lines of force per square inch 
L = length of air gap on both sides of the armature, at 
3-32 per side, it will equal 3-16 (0.1875) in. total 
3.172 = a constant 
» 14,600 X 0.1875 
then I T = ———__________ = 870 ampere turns approximately. 
3.192 
To find the number of ampere turns (I T) that are required 
to overcome the demagnetizing effect of the armature. On the 
entire armature there are 8 slots, 6 of which are covered by 
the pole pieces that is 3 by the north pole and 3 by the south pole, 
this will leave 2 slots in the demagnetizing belt; each of these 
slots contains 90 turns making a total of 180 conductors or 
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turns. The current in each conductor at full load will be 3.25 
amp. hence the demagnetizing effect will be 180 X 3.25 = 585 
amp.-turns, and hence 585 amp.-turns will be required on the field 
to overcome them. 

From a standard magnetization curve (Fig. 2) determine the 
number of ampere turns per inch length to maintain the sufficient 
number of lines of force, and set down the result as in Table 
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Fig. 2—Magnetization Curve 


To find the size of wire to be used for winding the shunt 
field coils, the first step is to determine the length of an average 
turn which is shown in Fig. 5 by the dotted line to be about 
6.25 inches; then the size of wire will be formed by the follow- 
ing formula: 


12.8 IT L, 
CM = ———— where 
12E. 
CM = circular mil area of the wire to be used for field wind- 
ing. 
Le = length of the average turn in inches. 
12.8 = Spacific resistance of a mil foot of copper at about 
149 deg. F. 
B lines Length I T. Total 
Magnetic circuit per sq. in. in inches per in. IT. 
Wrought Iron poles 63.000 8 15 120 
Wrought Iron frame 50, 400 15.5 10 155 
Sheet Iron Arm. Core 60,500 4.5 19 85 
Sheet Iron Arm Teeth 26.000 I 5 5 
Air Gap 14,600 0.1875 870 
Demagnetization I T. 585 
1820 


Table 2 Magnetic Calculations 


E = Terminal voltage of the machine. 
12 = Reduces L. in inches to feet. 
1820 X 6.25 X 128 
then CM = 


= 607 and by consulting a 
20 X 12. 
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wire table it will be found that this corresponds to a number 22 
B & S gauge wire whose area is 642 circ. mils. 
To find the number of feet of wire to be used on both field 


IT L. 
coils; L” = where 
I 
L” = length of wire used in inches 


Le = length of average turn in inches 
I = Amperes required to excite the fields 
1820 X 6.25 
then L” = 22750 inches or 1896 ft. 


The number of turns on each field coil is found 
L” 22750 


— — 
— — — —ñä̃— — 


z's 2 X 6.25 

To find the resistance of the field coils, since the resistance of 
1000 feet of No. 22 B & S gauge wire is 16.5 ohms, then 
16.5 X 1896 


1820 turns. 


= 3I ohms approx. 
1000 
To find the number of watts expended in the field windings, 
P R = 052 X 31 = 7.75 watts. 
To find the temperature rise of the field coils, first find the 
radiating area per coil; the outside diameter of a field coil is 


Fig. 3.—Old C-W Bipolar Type 


about 2 in. then 2 x X length of coil gives 12.5664 sq. in. per coil 
and on both coils 12.5 X 2 = 25 sq. in. of radiating surface. 
tw 70 X 7.75 


temperature of the field will be 70 + 21.7 = 91.7 deg. F., 
which is well witnhin the safe limit. 

which 's well within the safe limit. 

may be made. 


W —W’' 
The electrical efficiency of this generator will be e = 
W 

where e = efficiency i 

W = Watts generated 

W’ = Watts lost. (expended) 
then W’ = 7.75 + 20.5 = 37.25 and 

W = 6 X 20 = 120 and 

120 — 37.25 
= 0.69 ur 69 % approx. 
120 


Fig. 3 shows side and end views of the machine under de- 
sign and the dimensions are as follows; all being in inches: 

A = ọ 7-8, B = 4 11-16, C = 4 27-32, D = 41-8,E = 1 1-4, 
F=178,G=41-2,H = 1, J = 1 5-8, K = 7 1-2, L = 6 1-2, 
M = 4 1-2, N = 1 1-2, O = 3-8, P = 1 7-16,Q = 1 3-16, R = 
61-8, S = 4, T = 5-16, U = 4 1-16, V = 8 1-2, W = 5 7-16, 
X = 3 38, Y = 3 19-32, Z = 2 1-2. 
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Questions and Answers 


Q. What intensity of light should be used in a freight yard? 

E J.C. 

A. In a classification yard it is necessary to have enough 

light to read the marks on the cars, which would require an 

intensity of 0.27 to 0.43 foot-candle. In storage yards an in- 
tensity as low as 0.02 foot-candle is permissible. 


* * $ 
Q. Is there any known means by which the high potential 


generated on a static machine such as Toepler-Holtz may be 
converted into a continuous current of low potential? C. A. L 
A. The current produced by a “static” machine such as the 
Toepler-Holtz is direct, and while of high voltage is of ver 
small power. There are only two ways of reducing direct po- 
tentials, one by the use of resistance, the other by passing the 
current through a number of d.c. motors in series. The effa- 
ency of both these methods is so low that they would be im- 
practicable to reduce the high potential of a static machine. 


4 $ 4 l 
Q. What is the explanation of the working of the “Cigar 


lighter” by which the vapor of “Columbia” Spirit—renders a thin 
wire—presumably coated with platinum-black—to glow suffci- 
ently to light the vapor? Is the wire merely a catalytic agent or 
is it an absorbent of the vapor? C. A. L. 
A. The cigar lighter works on the principles of occlusion and 
catalysis. The wire is coated with platinum-black which is metal 
platinum in a very finely divided state. This material has the 
property of holding around each of its tiny particles a consid- 
erable film of oxygen gas from the air. When the hydrocarbon 
vapor from the alcohol, gasoline or Columbia Spirit comes 
in contact with this film of oxygen, the platinum-black then 
serves as a catalytic agent to promote the combination of the 
C and H ions with the O ions. From this reaction heat is giv- 
en off which causes platinum to glow sufficiently to light the 
vapor. Thus, both of your surmises as to the function of the 
platinum are correct. 
C $ + 
Q. With reference to the economy of feed heaters, I have 
read the statement several times that for each eleven degrees of 
increase of feed water temperature one percent. of coal is sav" 
ed. It is my understanding that although this rule is close 1t !$ 
not absolutely correct. What is the correct rule? W. S. P. 
A. The above rule is a good one to remember because it 5 
close enough for most purposes. The correct rule, however,!“ 
100 (h — hi) 
Fuel saving, percent... 
H — h, 
= heat in the liquid as it enters the 
boiler ; , 
hi = heat in the liquid before enters 
the feed water heater; 
H = total heat in the steam. l 
The three factors h, h, and H can be found in any mechanical 
engineering handbook or in treatises on boilers and steam en- 
gines. 
For example: In a given power plant the initial temperature of 
the feed water during winter weather is 65 degrees F. The 
heaters increase the temperature of 210 degrees F. The steam 
pressure in the boilers is 160 lbs. per sq. in. absolute. What 
is the fuel saving? 
A steam table will show the following values for substitution 
in the above formula: 


where h 


h = 1788 
h = 33.12 
H = 11928 
Substituting, we get: 
100 (178.8 — 33.12) 1456.8 
= —_____ = 1256 percent. fuel saving. 
1192.8 — 33.12 1159.68 


W. F. Schaphorst. 
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Standard Wiring Diagrams VII. 


DIRECT CURRENT MOTORS 
Speed Adjustment Below Normal; 


speed ıs adjusted by resisiance in sertes um armà- 
lure. Same schematic claproms ois for slitting devices, 
Sai, serves resistances are large enough tO Carry armè- 
lure current acm, wilhovi overhealing, No-volldge 
release cl arranged to hold arm an ay conte! 


DIRECT CURRENT MOTORS (Continued) 
Dynamic Braking 


Yo siop against Inertia only, or fo lower a load 
agains! Gravily (Mil nol slop a load agains! Crawly) 


Speed Adjustment Above Normal: 


speed is increased by adding resistance i shunt 
held cirat. 


Weslinghouse 
ype i, Rheosla/ 


BRAKING 


dt start, arms dre RESISTANCE 

together and hell 

resistance ks short: i Shunt Motor | 

circulled by short Quickness of slop can be adjusted by size ol brak- 
pif b „ ing resistance. Limit delermined by molor comma 


lo normal speed, 
Shorlarm leaves 
„„ 
7 arm 
Ibrodghcontscr 
A /ongarm 
1s moved back, 
resislance 1S 
cyt into field 
correnl while 
armdlure is 


Series Molor 


Contacls closed by switches, contactors, or drum coh- 
froler.R, limils series field current to safe value 
on 2d slep. R is regular sterling resistance. Pich- 
up ske necessary only where motor may fail fo 
build up as generator. Closed only for 3 lo 5 sec. In- 
ger reversing switch at point "K 5. regutred, 


Through contact 
O shorlarm 
which is held by 
corl "H° 


Schematic 
Diagram. 


DIRECT CURRENT MOTORS (Continued) 
Compound Molor 


N START RES. , 
I, Series Field Cut Oul: Shun winding provides 
feld for molor as generalor. 


Series Field 


Westinghouse Type RRegulalor 
series resistance willcarty lull load current 
mdetinilely, Coil “H wil hold arm in any posilion. 
Armature resistance is adjusted up lo normal 
speed tield resistance above normal speed. 
When 3 separate held rheoslal 1s used, lhe 
Code reguires a relay on the slatler panel which 
wil short-circuit [he hield rreoslat at starti 
and unti! its resistance has been reduced f 
nearly 17s minimum valve 


2, Series Field Col in: Series winding must 
dlways be reversed on series and compound mokrs 
excepi when i1 normally opposes shon, mol 


(differential COMPONE wound - rare 


(2) 
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Of Personal Mention 


Edward H. Thomas, formerly chief engineer of the West 
India Management & Consultation Company, has been 
appointed Engineer of the Sugar Department of J. G. White 
& Company. 

J. J. Flynn has become associated with the Department 
of Publicity of The Society for Electrical Development, New 
York. He was formerly connected with the Typographical 
Department of Conde Nast and other important agencies. 


W. F. M. Goss, formerly Director of the Engineering Ex- 
periment Station of the University of Illinois, has resigned to 
become president of the Railway Car Manufacturers’ Associa- 
tion of New York City. He is succeeded by C. R. Richards, 
Professor of Mechanical Engineering. 

George Patterson, of the firm of Stanley & Patterson, elec- 
trical jobbers, New York City, is to marry next month Miss 
Catherine Tinker at Hartford, Conn. Mr. Patterson’s first 
wife died two years ago. 

John G, Barry, manager of the Railway Department of the 
General Electric Company, has been appointed General Sales 
Manager of the Company, while continuing his former duties. 


A. J. Sack, staff correspondent for the Russian Ministry of 
Finance, has been appointed American correspondent for the 
Petrograd Telegraph Agency, whose functions correspond to 
those of the Associated Press in this country. Mr. Sack’s 
address is 233 Broadway, New York City. 

James M. Barry, formerly chief of the Department of Elec- 
tricity, City of San Francisco, has become engineer of dis- 
tribution for the Great Western Power Company. He is 
succeeded by Arthur Kempston, formerly in charge of over- 
head construction in the Department. 


William C. Anderson, formerly manager of the Luzerne 
County Gas & Electric Company, Plymouth, Pa., has been 
appointed satistical secretary of the National Electric Light As- 
sociation in charge of its newly created bureau of information 
and statistics. 

L. R. W. Allison has resigned from the Rice Electric 
Display Company, and will occupy himself with technical 
writing and special investigations at Newark, N. J. Mr. Alli- 
son is the author of a number of articles in “Electrical Age” 


Norman B. Hickox has been made advertising manager 
of the National X-Ray Reflector Company, with headquarters 
at Chicago. Mr. Hickox will continue to do special sales 
work in his former territory. 

Dudley Farrand, formerly general manager of the Public 
Service Electric Company of New Jersey, has been made 
assistant to the president, Thomas N. McCarter. Mr. 
Farrand has been identified with central station interests in 
New Jersey since the early nineties and has been both 
secretary and president of the National Electric Light Asso- 
ciation. 

Robert Grimshaw, special agent of the U. S. Bureau of 
Foreign and Domestic Commerce, will start early in June 
on a visit to the principal South American countries, to in- 
vestivate the markets there, for certain lines of American 
manufacturers; also to report on the methods adopted, in the 
various countries, for getting bids and awarding contracts 
for governmental and municipal supplies—especially elec- 
trical. Before his departure, Mr. Grimshaw would like to 
learn from electrical and other manufacturers, the principal 
difficulties that they have experienced in bidding on supplies 
in South America. He may be addressed at Room 409 Cus- 
tomhouse, New York City. 


+ p + 
Business Brevities 


Electrical Age has moved its Chicago office to 814 West- 
minister Building, telephone Central 8138. 

The Western Conduit Company and The Andrews & Hitch- 
cock Iron Company, subsidiaries of the Youngstown Sheet 
& Tube Company have been dissolved, and their business 
taken over by the last-named company. 

The Robbens & Myers Company has 
office to Rooms 1444-8 Conway Building. 
is manager. 

The H. B. K. Electric Company, 92 Jackson Avenue, Long 
Island City, N. Y., has been formed by H. B. Kanter. form- 
erly of Austin & Kanter. A general contracting and main- 
tenance business will be carried on. Manufacturers’ and 
jobbers’ catalogs are desired. 


moved its Chicago 
Mr. R. R. Caskey 
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Two New Organizations 


An organization to be known as the American Manu- 
facturers’ Association was formed at Lakewood, N. J., at a 
meeting held March 25th and 27th. Its purposes are to ad- 
vance and improve the gear industry in a general way by 
standardization of gear design, manufacture and application. 
This association includes in its membership the foremost and 
better known manufacturers of gears. 

The Executive Committee is composed of the following: 
F. W. Sinram, Van Dorn & Dutton Co., Cleveland; H. É 
Eberhardt, Newark Gear Cutting Machine Co., Newark, 
N. J.: F. D. Hamlin, Earle Gear & Machine Co., Philadelphia; 
Frank Horsburgh, Horsburgh & Scott, Cleveland; Biddle 
Arthur, Simonds Mfg. Co., Pittsburgh; Geo. L. Markland, 
Philadelphia Gear Works, Philadelphia; Milton Rupert, R. D. 
Nuttall Co., Pittsburgh. 

The officers elected at the Lakewood meeting are the 


following: President, F. W. Sinram; Vice-President, H. E. 
Eberhardt: Secretary, F. D. Hamlin; Treasurer, Frank 
Horsburgh. 


The next meeting of the Association will be held at Pitts- 
burgh, May 14th and 15th. 


An organization of manufacturers of Automotive Electric 
Accessories was formed at Atlantic City, New Jersey, Mon- 
day, April 16th, 1917. This new organization will be known 
as the Automotive Electric Association. Among its members 
are the largest and best known manufacturers in this line. 
The purposes of the organization are to improve and develop 
this branch of Automotive Electric Accessories’ business 
through standardization and by friendly interchange of ex- 
perience with reference to design and manufacture. 

The following officers were elected at this meeting: G. 
Brewer Griffin, President, Pittsburgh, Pa.; C. O. Mininger, 
Vice-President, Toledo, O.; G. S. Cole, Secretary, Cleveland, 
O.; C. L. Amos, Treasurer, Syracuse, N. V. 

The next meeting of this Association will be held at Hot 
Springs, Va., May 17th, 18th and roth. 


i + 4 1 
Coming Conventions 


American Electrochemical Society. Spring meeting, Hotel 
Statler, Detroit, Mich., May 2-5. Secretary J. W. Richards, 
Leigh University, South Bethlehem, Pa. 

Society for Electrical Developement. Annual meeting. New 
York City, May 8. (Members only). 

National Fire Protection Association. Annual meeting, 
Washington, D. C., May 8-10. Secretary-treasurer, Franklin 
H. Wentworth, 87 Milk Street, Boston, Mass. 


National Electric Light Association. Annual convention, 
Engincering Societies’ Building, New York City, May 9-10. 
Secretary, T. C. Martin, 29 West 39th. Street, New York City. 


American Association of Engineers. . Annual convention, 
Chicago, May 14-15. Headquarters, 29 So. La Salle Street. 


Arkansas Association of Public Utility Operators. Annual 
convention, Pine Bluff, May 16-18. Secretary-treasurer, 
B. Fowles, Pine Bluff Company, Pine Bluff, Ark. 


Missouri Association of Public Utilities. Annual meeting, 
aboard Steamer Quincy enroute from St. Louis, May 17-19. 
Secretary, F. D. Beardslee, 315 North Twelfth Street, St. 
Louis, Mo. 

Electrical Supply Jobbers’ Associations. Semi-annual meet- 
ing, Homestead Hotel, Hot Springs, Va., May 23-24 Secre- 
any: Franklin Overbagh, 411 South Clinton Street, Chicago, 


Iowa Section, National Electric Light Association. Annual 
convention, Des Moines, Iowa, May 24-25. Secretary, 
Caldwell, lowa City, Iowa. 

Electric Power Club. Spring meetng, Homestead Hotel, 
Hot Springs, Va., June 1114. Secretary, C. H. Roth, 1410 
West Adams Street, Chicago, III. 

Electrical Contractors’ Association of Pennsylvania. Annu- 
al convention, Hotel Adelphia, Philadelphia, Pa., June 19-2! 
Secretary, M. J. Sellers, 1518 Sansom Street, Philadelphia, Pa. 

American Institute of Chemical Engineers. Semi-annua 
meeting, Buffalo, N. V., June 20-22. Secretary, J. C. Olsen, 
Cooper Union, New York City. 
_ American Institute of Electrical Engineers. Annual meet- 
ing, Hot Springs, Va., June 26-29. Secretary, F. L. Hutchin- 
son, 33 West Thirty-ninth Street, New Vork City. ; 

Ohio Electric Light Association. Annual convention, 
Breakers Hotel, Cedar Point, O., July 16-20. Secretary, L. 
L. Gaskill, Greenville, O. 


Business as Usual ”’ 


Business Practice and Methods of Central Stations, Contractors and Manufacturers 


, . a 
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When is a Sale Completed ? 


An Important Topic for Those Engaged in Electrical Merchandising 
By William Linn 


Twenty green wolf-skins made a heavy load, and the pistol-like reports of the, 
sledge whips range sharply through the keen Alaskan air. Kurilla, the half breed 
trapper, was more than glad when the long dog team drew up to the Yukon Trading 


Company’s hut at Forty Mile Camp. 


After considerable “bartering” and “dickering,” Kurilla parted with the twenty 
hides and received in exchange a quantity of cartridges, sugar, tea and flour. But what 
has this primitive “trading” got to do with selling percolators and vacuum cleaners? 


Nothing, except that it is an excellent example of a completed 
sale; the Trading Company got what they wanted and the trap- 
per obtained what he wanted. 

Mr. Dealer, Why Are You in Business? 

“To sell electrical appliances and to sign up wiring contracts?” 

Most certainly! 

Isn't the fundamental reason just the same as that which 
prompts the butcher and the grocer to keep shop: namely, to 
make money—to serve the community in which you live, and to 
receive for such service something valuable in exchange? 

Is it not a fact that the main reason you are in business is 
to make money so that you and your family can enjoy, some at 
least, of the comforts of this present day? You have certain 
appliances to sell and your customers have money to spend. To 
make a fair exchange is your object in business, and if each 
of your transactions were to be as complete as the trade of the 
trapper, you would have an excellent chance of an ever increas- 
ing bank balance. ö 

The greatest handicap to financial success is the parting with 
appliances and supplies and the wiring of buildings, and then 
being compelled to wait for the payment of the money. 

This question of extending credit is more often encountered 
by the small town dealer than by the merchant in the city, as 
the electrical dealer in a small community is personally known 
to his customers and they endeavor to trade on their acquaint— 
ance. 

A Dealer Who Thought He Was Clever 

Mr. A. Plyer was an employee of a success ful electrical con- 
tractor and dealer. He had been sent to a town in Delaware to 
superintend the wiring of several hundred houses built to house 
the workmen that were employed in a war munition factory. 
When the work was completed he decided to locate perman- 
ently in the town and invest the thousand dollars that he had 
recently inherited from his mother’s estate. He opened an elec- 
trical shop. 

Mr. Plyer was as good a wireman as every spliced a joint— 
he knew all about fishing“; he could estimate in a few minutes 
the time and material required to put in a given job of circular 
loom or conduit work—but he knew absolutely nothing about 
merchandising, and what is worse, he did not realize his lack 
of knowledge of how to buy and how to sell. In his over-con- 
fidence, he would not listen to the advice of the manu facturer's 
salesman as to the salability of the various appliances, and his 
first order for stock was six irons and two dozen percolators. 


His first mistake was made when he did not read his trade 
papers, and his second error was in not listening to the salesman 
who tried to guide him right in analyzing the electrical wants 
of the public in his town. 


His order was placed, the goods shipped, and the manu factur- 
er insisted, and rightly too, upon prompt payment. This was in 
February, 1916. He found a ready market for the irons, bought 
more and sold them. On account of the demand for labor and 
the relatively high wages paid in the near factories, the house- 
wives of the town had difficutly in securing and keeping servants 
and our electrical dealer had a call for quite a number of wash- 
ing machines. 


But the percolators were slow sellers and when November Ist 
came he still had eighteen on his shelves. By this time our bud- 
ding merchant had acquired some mercantile sense. He was 
being taught in the school of experience—but he was paying 
high for his tuition. How much more profitable had he read his 
trade papers and learned of the experiences of others—he would 
have shown wisdom on his part had he listened to the advice 
of the manufacturer’s salesman. He did not appreciate that the 
salesman's only object was to make him, Mr. Plyer, a better 
merchant. 


So He Loaded His “Flivver” 


Each morning he would gaze at the eighteen percolators on 
his shelves and cuss out the salesman that took his order and in- 
voke various denunciations upon the heads of the unprogressive 
housewives. Early one morning he said, “Darn it, it is just a 
question of salesmanship and I am the greatest little salesman 
that ever lived.” And then with the enthusiasm of a new con- 
viction, he loaded the lot on the back of his flivver and started 
on a house to house convass. He sold two for cash; the other 
sixteen were Icft—sort of on trial—to be paid for sometime in 
the future. How or when the payments should be made was not 
definitely settled. That evening—for he had spent the entire 
day in placing the percolators—he told his wife, with no little 
pride, of how he had sold the eighteen pieces. Naturally the 
wife was pleased and explained, “How fine! Now Anthony 
you can buy that new coat for me before Christmas.” 


A. Plyer did not reply—he kept on puffing his pipe; he was 
just beginning to see that all he had really done in his whole 
day's efforts was to transfer the percolators from his shelves 
into the rather unwilling hands of sixteen of the town’s house- 
wives. He thought he had sold them—but now when he did not 
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have the cash to buy the coat, he knew that the trade had not 
been completed. 

Another lesson for Anthony—“Old Man Experience,” the 
teacher had again been paid in advance. 1 

It is never good merchandising policy to part with anything 
without having some definite agreement as to when the sale will 
be completed. In other words, Anthony should have had some 
blanks for the housewives to sign, stating that it would be paid 
for at the end of thirty days, or he might have arranged a 
partial payment scheme—so much down and so much per month. 
Then, if he was hard pushed for cash, he might have taken these 
forms over to his central station and had them discount these 
contracts, and then Anthony would have received some cash and 
the Light Company could have added the partial payments upon 
the monthly bills of the customers. 


Anthony Plyer Gets Big Contracts—But— 


War time contracts made Anthony’s town prosperous—a new 
hotel was planned, and a theatrical syndicate decided to build a 
motion picture theatre. Anthony, being on the ground, figured 
on all three contracts and was told to proceed with the work. 
He insisted upon having “something in writing” and received a 
letter from the general contractor which stated nothing definite, 
excepting that Mr. A. Plyer was to go ahead with the wiring 
work in accordance with the plans and specifications, and for this 
work would be paid a certain sum of money. It happened that 
there was a different general contractor for each of the three 


jobs. 
Delayed Payments, Yet a Cash Discount 


Anthony borrowed some money from a relative and proceed- 
ed to go ahead with the big work. When the hotel work was 
fi ished he applied to that general contractor for a settlement of 
his bill. This general contractor put him off with several par- 
tial payments and then, when considering the final payment, want- 
ed to deduct 2 percent. for cash. Anthony, realizing that this 
deduction would cut into his profits, stated that this was not 
what he intended when he made the original agreement. The 
general contractor, whose main office was in a distant city, sug- 
gested that Mr. Plyer go to the home office for the final payment. 
This Anthony refused to do on account of the expense and time 
involved. He finally settled by taking a sixty day note for the 
unpaid blance. Then Mr. Plyer resolved to take no more wiring 
contracts without a definite contract embodied in which would 
be a clause specifying the exact terms and that no cash discount 
would be allowed, also specifying the place,—that is the town 
or city, where the payment should be made, and further stating 
the exact number of payments that were to be made; that is, a 
certain percentage of the total amount involved to be paid when 
a certain percentage of the work had been completed, thus mak- 
ing it unnecessary for Mr. Plyer to have such a large amount 
of capital tied up at any time. He also resolved to include a 
clause that all payments should bear interest at the rate of 6 
percent. per annum after they become due. 


Fire Damages Uncompleted Wiring 


Just before the motion picture theatre was completed, while 
they were trying out the projecting machine, some film explod- 
eu and the building was damaged by fire and water. The elec- 
trical work had been practically completed, but it had not been 
paid for. Anthony found that he had another argument on his 
hands as to who should pay for the material and labor to re- 
pair the damage done to the electrical installation. He now 
plainly saw how advisable it would have been to have had a 
definite contract with the general contractor to the effect that 
the general contractor should keep the apparatus and material 
insured against fire, in a responsible insurance company, for not 
less than 80 percent. of the contract price and maintain this in- 
surance in its entirety until the contract was fully paid for. This 
insurance should have been caried in favor of both parties for 
their mutal benefit. 
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These three lessons were taught to Anthony by “Old Man Ex- 
perience” and the transaction was completed because the teacher 
had collected the tuition. 


Anthony Is Now Getting Wise 


Anthony has now learned something about the dealer and 
contractor business; Anthony has learned that he can profit by 
the experience of others; Anthony has learned to avoid situa- 
tions that have proven pit falls to others—he takes advice from 
the manufacturer’s salesman. When a manufacturer, from 
whom he buys,asks for a financial settlement, he no longer goes 
up in the air, but makes a clear statement of his affairs and 
welcomes assistance in the keeping of his accounts. And last 
but not least, he reads his trade papers. He now knows that 
certain manufacturers will provide him with contract forms that 
will enable him to enter into an agreement with a general con- 
tractor for the wiring of buildings—these forms are furnished 
at no expense to him—their use costs him nothing— their non- 
use, as Anthony has found, might prove expensive. 

Mr. Plyer now realizes that a sale is not completed until the 


money is in his hands. 
l + + + 


A Co-operative Window Display 
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The Mobile (Alabama) Electric Company gains the good will 
of its consumers by displaying their products in its centrally-lo- 
cated show-windows. Incidentally it shows the varied activities 
of electricity. 


+ + * 


DWARD C. SIMMONS, the hardware king of St. Louis 
E started as an errand boy in a hardware store in St. Louis 
in 1885. Now the house of Simmons sells goods all over this 
world—sells three axes, two pocket-knives and several saws 
every minute of the year—and through his efforts St. Louis 
has become the greatest hardware center on the globe, doing 
more business, it is declared than New York, Chicago, Phli- 
adelphia and Boston combined. Here are some of the princi- 
ples which have guided Mr. Simmons to success: 


Character is the decisive force in business. 

Promptness is the essence of all good business. 

The difference between failure and success is in doing 
a thing nearly right and doing it exactly right. 

Concentration means strength. Scatteration means 
weakness. Having chosen one line of work or business, 
stick to it. ‘ 

Spend fifteen minutes every night recounting your days 
doing and planning to do better next morning. 

Always put yourself in your customer’s place. 

A jobber's first duty is to help his customers prosper. 

I am a great believer in the business philosophy of en- 
couragement. 

Settle claims promptly. The merchant who does not 
5 himself to be imposed upon occasionally will never 
get far. 

If any of your men, or any customer, gets into a hole, 
always leave him a loophole to get out casy. , 

Qualify of goods, confidence in your business and in 
yourself, ability and readiness to anticipate conditions an 
to adapt yourself to them—these are some of the essen- 
tals to business success.—Manufacturers Record. 


“< Business as Usual ’’ 
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Catalogs 
and Books 


| A Review of the Latest Publications 


Manufacturers’ Publications 


The Hubbellite. (Harvey Hubbell, Inc.; Bridgeport, Conn.) 
A house-organ whose “Howdy Number” greets the trade with 
a hearty handclasp and shows some Hubbell specialties. 

Gold’s Thermostatic Heat Regulating System. Gold Car 
Heating & Lighting Co., New York City). Leaflet describ- 
ing electrical devices for controlling steam radiators in 
houses. 

How to Know and Have Good Lighting. National X-Ray 
Reflector Co., Chicago.) Ornate book of 45 pages showing 
indirect and semi-indirect lighting in many varied interiors. 
Text will appeal to the general reader. 

Projectors for Flood-lighting. Crouse-Hinds Co., Syracuse, 
N. Y., Bulletin 302.) Projectors of portable and surface 
mounting type, also for mounting on boat decks and pilot 
houses; reflectors for roundhouse and industrial plant light- 
ing. 

Blue-bulb Mazda Lamps. (National Lamp Works.) 
Properties and applications of the C-2 lamp in art galleries, 
stores, show windows and other places where a fairly close 
approximation to north-sky light is desirable. 


Holophane No. 2110 VF Units. (Holophane Glass Co., 
New York City.) A broadside telling of possibilities in win- 
dow lighting with this reflector-refractor unit over 75-watt 
Mazda C and C-2 lamps. Sample folder with space for deal- 
er’s imprint is enclosed. ° 

Data for Central Station Engineers. (Metropolitan En- 
gineering Co., New York City.) A booklet of 48 pages, con- 
taining on left-hand pages, descriptions of “Metropolitan” 
products and on right hand pages, useful data such as stand- 
ard abbreviations, decimal equivalents, styles of screw heads, 
sizes and carrying capacities of contacts and wires, formulae 
for wire sizes and much other material. A desirable deference- 
book for electrical men. 


Type F Oil Circuit Breakers. (General Electric Company.) 
Separate single-pole units mounted on an iron framework, 
for systems of large capacity. Top-connected; operating 
mechanism joins the units. Forms as follows: Indoor Ser- 
vice, 15,000 and 22,000 volts, Form K-24; Cat. Sec., 47,469; 
for 35,000 and 110,000 volts, Form K-21, Cat. Sec. 47,474; 
for 45,000 and 70,000 volts, Form K-26, Cat. Sec. 47,475. Out- 
door service; 15,000, 25,000 and 110,000 volts, Form K-22, Cat. 
Sec. 47,476; for 45,000 and 70,000 volts, Form KO-26, Cat. Sec. 


47,477. 
+ + + 


The. American-Russian Chamber of Commerce of New 
York announces that the 1918 edition of Industrial America, 
the handbook of industrial, commercial and financial infor- 
mation together with a classified trade directory of American 
firms for use in Russia, is now in course of preparation. 
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Book Reviews 


WIRING FOR LICHT AN p Power, by Terrel Croft. 
New York: McGraw-Hill Book Co. 


430 pages. 
Supplied by ELEC- 


TRICAL AGE for $2.00. 
According to its preface, the purpose of this book is “to sup- 
ply explanation, elaboration, and illustrations for those sec- 
tions of the National Electrical Code to which it is necessary 
to refer most frequently.” 


For the electrical contractor, fore- 


“Daum” 
Refillable 


Fuses 
Pittsburgh, Pa. 


A. F. DAUM CO., 


man, and installer, the Code is as the Law and the Prophets, 
and this book should make clear many points in that work. 
The method is to print a section of the Code and follow it by a 
detailed, illustrated explanation. 

In addition to helping construction men to conform to Code 
rules through a better understanding of them, it will help the 


progressive contractor to explain to a thrifty customer wh 


several circuits instead of one are necessary, why conduit wor 
is worth its cost, and why twisted-pair extensions by the tack- 
hammer method are undesirable. It is a book which should be 
studied carefully by every beginner, since it is an excellent 
manual of practice in wiring. 
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THE ENGINEERS MANUEL, by Ralph Hudson. 310 pages. New 
York: John Wiley & Sons. Supplied by ELECTRICAL. Acer 
for $2.00. 

A compilation of useful formulas in mathematics, mechanics, 
and engineering—civil; mechanical, and electrical. This book 
will appeal particularly to the technical graduate who cannot 
keep his library at hand, nor take the time to look up half- 
forgotten rules. The section on mathematics is very good, 
containing nearly every formula useful to the engineer. A 
space of 47 pages is given to electricity and electrical engineer- 
ing; it contains formulas under the sub-heads of magnetism, 
electromagnetism, electrostatics, direct currents, transient cur- 
rents, harmonic and non-harmonic alternating currents, direct 
and alternating current machinery (including synchronous ma- 
chines, transformers, induction machines). No proofs are giv- 
en, as this would be inconsistént with the brevity which is so 
desirable. 

At the end of the book are 27 tables, of which those giving 
thermal conductivities, properties of copper wire, magnetization 
data, temperature coefficients of resistance, and conversion fac- 
tors will be of value to electrical men. 

This book is recommended only for men who have had some 
technical training. 

+ $ + 


UNDERGROUND TRANSMISSION AND DISTRIBUTION, by E. B. 
Meyer. 312 pages. New York: McGraw-Hill Book Com- 
pany. Supplied by ELECTRICAL. AGE for $3.00 postpaid. 

An admirable resume of the best modern practical in under- 
ground construction. From the author's experience in the 
Public Service Electric Company, of New Jersey, he has given 
much data which engineers need to properly orient special 
and local knowledge in the field. Of special interest is the chap- 
ter on conduit and manhole construction; this gives data as to 
costs and quantities on all forms, and dimensioned drawings of 
manholes of many shapes and purposes. The chapter on in- 
stallation of cables outlines the general method of working 
and covers such points as which ducts to use first, approved 
methods of placing and jointing cables; racking of cables in 
manholes; factors affecting carrying capacity of cables; term- 
inals; splicing equipment. 

Oth + chapters treat of the preliminary survey; types of dis- 
tribution: cables; testing; equipment; electrolysis; and opera- 
tion and maintenance. 

This book is recommended especially to those who desire a 
general knowledge of the subject, such as operating employees, 
and managers of the smaller companies who must supervise 
their own underground pont ‘ 


SELLING Your SERVICES. 175 pages. New York: The Sales 
Service Co. Supplied by ELECTRICAL AGE for $1.00. 

It has been said that “the biggest sale of all“ -a man’s services 
—is the one usually made with the poorest judgment. This book 
is an attempt to show the average man how to apply the prin- 
ciples of salesmanship toward getting the position which will 
give him most returns for his labor. Planning the campaign; 
choosing good “prospects”; use of advertising; letters; the per- 
sonal call; follow-up methods; fixing the salary, are some of 
the general heads, under each of which are many pointers of 
value to the man who has given all his attention to holding a 
job rather than getting it. 

Every man who is actively seeking a better job should read 
this book. 
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TELEPHONE APPARATUS: AN INTRODUCTION TO DEVELOPMENT 
AND THeory, by G. D. Shepardson, D. Sc. 337 pages. New 
York: D. Appleton & Co. Supplied by ELECTRICAL AGE 
for $3.00 postpaid. 

There are a number of excellent treatments of special parts of 
the fundamental theory of telephony, but none which correlate 
the results of these workers into a form for ready reference. 
Dr. Shepardson has done this in admirable fashion, especially 
for speech sounds, receivers and transmitters. Save for a few 
specialists, telephone men are not in touch with the large amount 
of work which has been done on the many complex problems 
here. Historically, there is much to interest the general reader 
in the description of early types of apparatus. 

Relays and ringers are well covered in the chapter on signal- 
ling apparatus, and many an operating man will be surprised at 
the amount of careful study which has been put upon the ap- 
paratus used in his plant. Induction coils, condensers, and pro- 
tective apparatus are also treated. Circuits are considered only 
incidentally. 

An appendix contains the more rigorous and detailed mathe- 
matical proofs, leaving the body of the book free from terrifying 
equations. Throughout, the method has been descriptive, reter- 
ence being made to original sources. In this respect the book 
will be most valuable to specialists, as being an exceptionally 
complete LiLhography of the subject. It is to be regretted that no 
information is given about the audion repeater, a considerable 
amount of information about which is now available. 

This book is recommended for all who have to do with tele- 
phone equipment, from designer to wire chief. 


+ * + 


THE APPLICATION OF HYPERBOLIC Functions TO ELECTRICAL EN- 
GINEERING PROBLEMS, by A. E. Kennelly. 302 pages. New 
York: McGraw-Hill Book Co. Supplied by ELECTRICAL 
AGE for $2.50. i 

Most men who have anything to do with alternating cur- 
rents are familiar with the representation of various quantities 
by vectors. These rotate about a center, and are of fixed 
length. Where localized resistance, reactance, etc., are to be 
dealt with, such vectors admirably give a graphic solution. 

However, in the case of long lines, where resistance, capacity, and 

inductance are distributed, circular vectors do not meet the 

needs of the case. It has been found that if a hyperbola is 
used instead as the locus of the ends of the vectors, the solu- 
tion of all such problems becomes easy and eminently practic- 
able for the man who has had a mathematical training equal 
to that of the engineering graduate. To all such, who have 
transmission line problems to solve, we recommend this method. 

This volume originated in a series of lectures given for the 

University of London, and is the second edition of a reprint of 

these lectures. Recently the author has published tables and 

charts for performing the computations outlined. By their 
help the methods become a most useful tool for the telephone 
and transmission-line specialist. 

+ + * 


PRELIMINARY MATHEMATICS, by F. E. Austion. 
over, N. H.: Published by the author. 
A text book for use by students. Recommended for those 
who desire a knowledge of algebra sufficient for them to use this 
valuable means to solve everyday problems, 


«ß b * 
A System for Catalog- Filing 


“The Catalog Numbering System,” 338 Pine Street, San Fran- 
cisco, Cal., has just distributed its catalog number 250100, illus- 
trating and describing a new method of numbering and indexing 
trade catalogs and loose-leafs that deserves the attention of all 
parties interested in this problem. The “Catalog Numbering 
System“ is in reality merely a central registering office, where 
the selecting and assigning of numbers will be done upon re- 
quest for a small fixed price per number. The number will be 
chosen according to the size, shape, thickness and binding of the 
catalog without reference to its text or subject matter. Num- 
bers will not exceed six figures used in conjunction with the 
alphabet. The catalogs when filed numerically will be automatic- 
ally grouped according to their general external dimensions in 
a uniform and orderly arrangement. 

This svstem places the responsibility of numbering and index- 
ing directly upon the manufacturer or merchant issuing the 
catalog; it permits him to retain control of his catalog until it 
js indexed and placed in the customers’ files; it assures him that 
his catalog will be filed if it is not destroved, and it will not be 
destroyed because it is self-filing, and also that it will be in- 
dexed according to his own dictation. Those receiving catalogs 
are directly benefitted because they can eliminate all the trouble 


incident to filing. 


169 pages. Han- 
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Some prefer to file catalogs alphabetically, the only logica 
reason for this 1s to avoid indexing; others try to group them 
according to subject matter which cannot be done except m 
certain lines of trade, because catalogs usually describe more 
than one article and some are volumes of general information: 
the only satisfactory alternative is to assemble them according 
to size and number them in sequence, It is too much to expect 
that every one is competent to index all catalogs, but there is 
none better able to index the one catalog than he who writes or 
compiles it. This demands that the index cards must be fur- 
nished as a part of the catalog. 

As an example in the application of this system: 

The merchant wishes to issue a catalog and decides upon its 
size, shape, thickness and binding; he communicates this in- 
formation to the “Catalog Numbering System,” with a request 
for the serial number which will apply to the entire issue of the 
particular catalog concerned. The charge for selecting and 
registering this number is one dollar. The number is printed 
in the upper left-hand corner of the front cover and also on 
the index cards to accompany the catalog. Two or more index 
cards are to be furnished, one having for its title the name of 
the issuer, and one for each subject described in the catalog. 
The parties receiving the catalog file it numerically and distribute 
the cards alphabetically in the card index file. 

Catalogs on hand ready for distribution could be numbered 
and cards inserted; this will permit them at once becoming a 
part of this system. Or, if a record is kept of outgoing catalogs 
the cards and the number can be mailed to the parties havine 
them in their files. The most important feature of this system 
is, that it can be applied immediately to existing catalogs in the 
file. A circular letter sent to the issuer requesting the cards and 
the numbers applying to his catalog in vour file is all that will be 
necessary. Requests of this nature from purchasing agents will 
be the surest means for an immediate, universal, recognition of 
this system as a standard. 

What has been said about catalogs also applies to loose-leafs 
(pamphlets, bulletins, price-sheets, circulars, reprints and un- 
bound folders). With a few modifications these are taken care 
of in the same manner. .Loose-leafs skould be filed in vertical 
letter filing cabinets; they should not exceed 9½ inches x 1% 
inches when folded ready for filing. The numbers should be 
printed in the center on all four edges. Numbers will be chosen 
according to size and subject matter, that is, price sheets will 
not be grouped with reprints of circulars. 

* ws 

Misuse of Compressed Air—QOwing to the fact that at least 
six workers in Pennsylvania have met their death through 
the misuse of compressed air hose during the present year, 
the Industrial Board of the Department of Labor and In- 
dustry of that State, has passed a ruling that an employe may 
not even direct the air blast from such a hose on a fellow 
employee. This ruling makes it a misdemeanor, punishable 
by fine or imprisonment, for any such violation even though 
the results may not be serious or fatal. For one reason or 
another the practical joker about the shop is always bound to 
make use of a compressed air hose, and as often as not the 
results of his escapades are fatal.—Scientific American. 

+ + $ 

A popular and widely advertised brand of very light ma- 
chine oil for polishing and lubricatine sells at 25 cents for 4 
bottle which will hardly half fill a quarter-pint can. Such 
light thin oils, though more expensive, are not as satisfactory 
for such machinery as fan motors, small motors, lawn mowefs, 
toy wagons and a hundred other uses around every house.— 
Emerson Monthly. 


* $ + 
New York Metal Prices 
April 30, 191 
Copper, prime Lake* ae pean ie í eee 30. 50% 31.00 
Fee. 8 31,0000 31.5 
//)TVTVVUſVCTVVCGT0VVTVVTſFVTCTCC0TCTCT(T0B„—e., oh eae te deta 27.50 283 
WII ³ ³ð K ĩ CIA IE 36.508.37.50 
London std. r need ae ee PR 130 55 
/%!öͤù³ ⁵²ͤ Z 8 ao 
Niekbke!k! n as VCC 1905 
Zinc, sheet, f. o. b. sme lter 8855 
Tin SUP ALES: lw te ki ud aces ³ðͤ UE Mg GLO 
Aluminum, No. 1 Virgin, 98@9qQ9% 99 675 
// ²¹w•ʃ ;Ü¹¹ •˙¹w- ͤ ⁵Äeg ate ane 9.5509 
Old Metals (820 50 
Copper, strictly crucible . e 8 000 0 
Brass, TCC / et seen es 
Brass !! eee eee 12. 900 775 
Lead, heavy ᷑ẽ?ẽ⁊ẽ doe eew edu Mee tere ee 11 9.00 
Zinc, NEW scrapp· U œP œm ... 8.5 
Nominal. 
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Radium Device to indicate Switches 

The luminous Radieye Attachment for pull socket chains 
and flush plate switches instantly locates these switches in a 
dark room, by means of the luminous ray emitted from its 
radium composition. 

Since the luminant is a composition containing real radium 
and not phosphorus, the light is permanent. No recharg- 
ing is necessary. The radium is protected by glass while 
the attachment itself has a brass body, which affords addition- 
al protection. 


If used with a pull chain attachment, the Radieye device 
is substituted for the usual ball at the end of the chain. 
When used with a flush plate switch the Radieye device is 
substituted for one of the screws which attach the plate 
to the wall. 

This device is a recent contribution by the General Electric 
Company, to the comfort and convenience of home lighting 
fixtures. 

+ + + 


Thermo-Electric Faucet 


To furnish a moderate quantity of running hot water 
quickly is the purpose of an electric heater-faucet put on 
the market by a San Francisco firm. As will be seen from 
the cut, there is but a single knob, which turns on the 


water and, if turned in one direction, the electric current also. 

Thus either cold or hot water can be secured at will. 
Unusually high efficiency is claimed for this device, since 

the heating element is completely surrounded by water. 


Long life for the element is assured by its construction 
of nickel-chromium wire. A current consumption of 660 
watts enables it to be connected to any lamp-socket, though 
larger heating elements can readily be substituted. 

The faucet is of porcelain and nickel-plated brass, and 
can be attached to the piping in a few minutes. The retail 
price is $10.00. 

+ + $ 


Portable Blower 
Where air at low pressure is required for blast torches, 
the motor driven blower illustrated will be found very handy. 
It consists of a vertical universal motor direct-connected 
to a centrifugal blower, and provided with attachment plug 
and cord, 5 ft. metal air hose, 5 ft. metal gas hose, and a 
brazing blow pipe. The blower will stand on bench or 

floor, and can be carried easily to the work. 


Using illuminating gas, the blow-pipe will develop a tem- 
perature of ‘about 2300 deg. F., sufficient for all ordinary 
machine and repair shop work. The blower has capacity 
for four nozzles, so that it can be used for a single small 
furnace, or a number of soldering or welding flames. The 
price, complete as above is $23.00. 

$ + + 


House Pump 


For delivering water under pressure to residence and farm 
service piping an Indiana manufacturer offers an electric 
pump mounted as a unit. The action is automatic, the 
pump being equipped with a Hoosier automatic pressure 
controller. When pressure in the tank falls to a certain 
predetermined point, the motor is started automatically. 
Pumping continues until the desired maximum pressure is 
reached and then the motor is automatically cut out by the 
controller. The advantages of such an arrangement are 
obvious. Ordinarily the controller is set to operate at 30 
and 50 pounds, respectively. In case lower pressures are 
required, a regulating device is provided on the controller. 

Back-gearing is employed to permit the use of motors 
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of comparatively small horse-power. There are no high 
speed parts, and therefore the life of the pump is materially 
lengthened. The air chamber, main frame, and bearings 
are cast in one piece, to insure a rigid foundation for the 
working parts, and to prevent the plunger from binding 
through faulty alignment. 

The cylinder has a brass lining which can be taken out 
and replaced; valves are of brass, with ground faces, and, 
it is stated, are readily accessible for any attention necessary. 
The intake pipe is tapped into the pumping chamber above 
the suction valves so that the latter may always be sub- 
merged and satisfactory suction assured. To permit full 


efficiency of motor and pump, the water passages are large 
and allow the water to flow in practically a straight line 
from intake to discharge. 

Two heavy truss-shaped pitmans transmit the power from 
the large gears to a crosshead, which travels on two polished 
guide-shafts. This construction, it is claimed, prevents twist- 
ing or side strains to the piston rod and plunger. The 
plunger is two inches in diameter, with a three-inch stroke. 
Pumping against a pressure of 50 pounds, the capacity of 
the pump is given as 250 gallons per hour. A special attach- 
ment supplies air as needed in compression and pneumatic 
tanks. 

These electric house pumps are furnished with motors for 
any electric current. Operating costs, it is stated; are quite 
low, under ordinary conditions. Many Emerson motors are 
used with these pumps on account of their special fitness for 
the service and their dependability. The pump and motor are 
mounted on a substantial iron base, but when desired, wall 
brackets may be had in place of feet for floor use. 


+ + $ 
Insulated Pliers 


Heretofore, efforts made by plier manufacturers and dis- 
tributors to put out insulated pliers have been with tools 
which had no practical value, in the sense that they would 
not take either a high insulation or stand rough, practical 
usage which a lineman is compelled to give a tool of this 


character. 


| | 
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There is now on the market a plier which will fill all the 
requirements of a lineman and give universal satisfaction 
to him in his work. The plier itself is of the best grade of 
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tool steel, with an insulated rubber compound of high grade 
material, made to withstand a 10,000 volt test and also to 
give definite, practical service to the user The method of 
putting on the rubber insulation is one covered thoroughly by 
American and Foreign patents, and is the only method known 
whereby rubber can be attached to metal without its being 
purely a mechanical attachment. It therefore means that the 
bond of the rubber to the metal is of such a character that 
there can be no chance of it not being secure; on the contrary, 
it is so firmly held to the metal that experiments have failed 
to show any “breakdown,” when once the rubber had been 
applied to the handles. 

Briefly, the ¢Elchemco” process is electro-chemical in char- 
acter and consists of an electrical method of coating all com- 
mercial metals with a special alloy which has so strong an 
affinity for India rubber and its compounds that during the 
process of vulcanization it enters into chemical combination 
with all commercial compounds so as to effect a bond strong- 
er than the rubber itself. 

In proof of this statement pieces of steel, wrought iron, cast 
steel, malleable iron or any metals in common use are vul- 
canized together after treatment by this process, with a 
septum of rubber between, and are then forcibly torn apart, 
leaving a layer of rubber still firmly attached to each piece, 
uninjured by the severe strain. It is evident that a bond 
which is stronger than the rubber side of the pair exhausts 
the mechanical possibilities of such a combination. 

This Plier is desirable not only as a lineman’s plier, but 
as part of the equipment of automobiles and trucks, as well 
as being used by those working about high voltage equip- 
ment. Each one bears the approval stamp of the Electrical 
Testing Laboratories, Inc., which shows that the Plier has 
been tested and passed for 10,000 volts. 


+ p © 
Reflector-Refractor for Large CW Lamps 


A crystal glass unit for large type “C” lamps that is both 
non-glaring and highly efficient is one of the latest additions 
to a line of lighting units. It is a semi-enclosing unit that 
has all the advantages of diffusion with the ability of directing 
the light into useful direction. This Reflector-Refractor, as 
it is called, completes the line of this type, providing a 
fixture for the 3-4-500-watt lamp of the same design as is 
already on the market for the 100 and 200-watt lamp. 


The glass is in two parts—the upper being a prismatic re- 
flector that reflects the upward light of the lamp in a down- 
ward direction similar to the regular prismatic reflectors of 
this type. The lower section consists of concentric prisms 
that serve the double purpose of shielding the lamp filament 
from the eye and also re-directing the light at an angle 
of about 45 degrees. Figure 2 illustrates the action of these 
two sections, 

A large part of the light from the upper section and 
from the lamp at low angles passes through the opening 
in the bottom. The dircct light from the filament that usually 
causes glare is intersepted by the refractor, bent down in 
useful directions and sufficiently diffused to eliminate glare. 
To further decrease glare and to improve the appearance 
of the unit a special Velvet Finish“ is applied to the inner 


surface. 
— AP 
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Push-Through Socket 


A push-through socket, manufactured by a Connecticut 
concern, has the quick make and break switch mechanism 
and the rating of 660 watts, 250 volts, which is usual with 
that type of socket. 

It has also the advantage of being a part of a socket line 
which makes it interchangeable with 14 different body parts 
and 15 different caps. 


“Arrow E” 
Push-through Socket 


Beside the convenience of its snap shell connection, this 
socket has the threaded bead for “Uno” shade-holders, and 
can be equipped with a lock attachment to prevent the 
removal or theft of lamps. 


+ + „* 


Enclesing Cases for Time Limit Protec- 
tive Plugs 


The time limit protective plug, while a comparatively new 
device is becoming well known through its use in a General 
Electric motor starting switch recently described in these 
columns. 

There has been a demand for these protective plugs to be 
used in connection with drum type or other small motor 
starting switches. To meet this demand the General Elec- 
tric Company is now prepared to furnish two protective plugs 


in a sheet metal case as shown in the accompanying illus- 
tration. The case has a hinged cover and is provided with a 
hasp so that it can be locked closed. One-inch knockout 
holes for conduit wiring have been provided. The line from 
the starting switch to the motor can be broken at any point 
and protective plugs inserted. The plugs can be furnished 
for use with any alternating current motor up to and in- 
cluding 3 h. p. 110, 440 and 550 volts and sh.p. on 220 volts. 
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Auto-Reel Spot Light 
To the many advantages of the familiar “spot-light” used 
on automobiles, a Western manufacturer has added that of 
greater portability. In the casing shown below the lamp in 


the illustration is a spring-operated reel on which is wound 


12 ft. of flexible cord. When it is necessary to inspect 
some part of the car, the knurled nut is unscrewed and the 
lamp, released from the bracket, draws the cord after it. 
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Thus it has always an abundant supply of current from the 
car's storage batteries, and ample light can be placed just 
where it is wanted—both features much appreciated when a 
long repair-job is necessary, or when a roadside bivouac for 
the night is to be illuminated. 

The lamp finished in black enamel, is fitted with a clear 
glass lens, backed by a powerful nitrogen bulb which illumin- 
ation is strengthened and directed by a silvered parabolic 
reflector. The operating mechanism is a snap switch, positive 
in its action, and conveniently located. The back part of 
the lamp carries a three and a half inch reducing mirror 
giving a complete view of the road behind. The retail price 
is $8.00. e + 4 


A New Pittsburgh Cleaner 


The Pittsburgh Electric Specialties Co. has added to its 
line of electric cleaners a new fourteen inch nozzle cleaner 
known as the Pittsburgh F. B. This cleaner has a revolving 
brush and a universal motor, the same as the popular F. A. 
Cleaner. The dust bag is of improved design and the cord 
is imbedded in the handle so as to be out of the way of the 
operator at all times. A Cutler-Hammer switch is located 
in the handle within easy reach of the operator's thumb. This 
cleaner is light and graceful, simple in construction and easy 
to operate. The retail price is $25.00 exclusive of attach- 
ments. A full set of attachments for cleaning hardwood 
floors, drapery, walls, bedding, upholstered furniture, books 


and radiators is sold for $7.50. 
$ + > 


Price-Tag Printer 


The marking of price tags in dry-goods, and department 
stores particularly, is a slow and tedious task if done by 
hand. The simple motor-driven tag marker shown changes 
all this. By its use 2,400 tags can be printed in an hour. 

The mechanism of this tag marker, which is driven by a 
1/20 hp. Westinghouse Electric motor through a worm and 
gear, consists of a set of cams which move an endless chain 
of aluminum trays beneath a miniature type chase. The 


‘tags are printed as they move along on these trays. The 


trays are hand fed. A tag is placed in each tray bencath 
a clip which holds the tag in place from the time it is fed 
into the machine until marked by a downward movement of 
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the type chase. This insures uniform register of the marking. 
When the tag is printed it is automatically released from 
the clip and discharged from the tray at the end of the 
machine. 

The machine will accomodate any size or shape of tag up 
to 1-3/4 inches wide, of any thickness from thin paper up 


7] 


to cards 3/32 inch thick. The type chase is adjustable to 
adapt it to various sizes of type and is capable of marking 
as many as 7 lines with 15 small characters on a line. The 
type commonly used is of metal, full 12 point or 9 large char- 
acters. With the usual set up of the chase, it is possible to 
print both the tag and the stub with the words Lot, Size, 
Price and some other word if needed. 

This tag marker is compact, portable, very quiet in oper- 
ation due to the worm drive, and only weighs 45 pounds. 
It is furnished complete with a type drawer conveniently 
arranged at the back of the machine, and is finished in black 
japanned enamel. All gears and mechanism are thoroughly 
protected. The motor leads are brought out through cord 
and plug for attachment to any lamp socket. In addition, 
a foot switch is provided by which the operation of the 
machine is controlled. This foot switch may be detached 
easily, thus preventing unauthorized persons from operating 
the tag marker. 

+$ $ $ 


New Trolley Line Material 

The higher direct current voltages now coming into use 
for the operation of electric railways have necessitated new 
types of overhead line material. 

As a ~esult of these changed conditions, the General Elec- 
tric Company, has developed a special insulating suspension 
for trolley wires. It is designed to meet conditions where 
1200 volts and 1500 volts are used and insulates the trolley 
wire from the cross-span or bracket. This Form P Sus- 
pension as it is known has a porcelain body into which a 


specially designed stud capable of withstanding a strain 
up to 3 tons is cemented. A malleable iron span yoke is 
provided for attaching to the span wire and a malleable 
‘ron wheel guard affords protection against “wild” trolley 
poles. 

In view of its construction of malleable iron, porcelain 
and cement, it may be used also for electric industrial rail- 
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ways of lower voltage in plants where the lines are sub- 
jected to excessively high temperatures, as in the case of 
smelting, coke and iron plants. 

For a great many years the screws used to fasten the 
screw clamp car to the trolley wire were left without any 
treatment to protect against rusting even when the rest of 
the clamp was so protected. The result was that the screws 
became badly rusted into place making it necessary to destroy 
the entire car to take it off of the wire. With the intro- 


duction of sherardizing, further trouble was encountered as 
the screws developed a tendency to loosen and back out. To 
overcome this condition three slight projections are cast in 
the counter-sunk holes in the clamping portion of the ear. 
A three point bearing is thus obtained under the head of the 
screw when it is tightened into place. This tends tolockthescre 
screw into position but by making a prick punch indentation on 
the head of the screw beside one of these projections a positive 
lock will be secured. The screw can be backed out with a 
screw driver and the ear used again locking the screw head 
behind one of the other projections. This device is incorpor- 
ated in the Form A screw clamp ears made by the General 
Electric Company. 

A new device in overhead line material for electric railways 
is an eight pound frog made in only two parts which may 
be used for right hand, left hand or equal angle turnouts. 

This is made and patented by the General Electric Com- 
pany, and has been thoroughly tried out with decidedly 
satisfactory results. 

The frog consists of two parts, a malleable iron body and 
a malleable or composition pan which receives the wear. All 
iron parts including the threaded surfaces are protected from 
corrosion by sherardizing in an electric oven. 


All trolley wires and guy parts are wired into the body 
part permanently and since this part of the frog is not 
subjected to wear no attention is required after installation. 
The pan receives the wear and is easily replaced at a cost 
of about one half that of a complete frog. The pan has 
thick wearing surfaces at the point of greatest wear. The 
tongue, runways and sides are carefully proportioned to in- 
sure positive operation of the trolley wheel or slide over the 
frog in either direction. 

The pan is bolted to the body with plow bolts half inch 
in diameter and the end tongues pinned around the trolley 
wires. Branch trolley wires may be ended in the body by 
being clamped under the set screw provided or may be run 
through the frog and attached directly to the guy wires. 

An obivous advantage when renewing such an installation 
is that there is no necessity for adjustment of the body 
portion at that time nor for a block and tackle once the 
device has been intalled. Renewals can be quickly made 


with the minimum interruption to traffic. 
e 
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Putting up Overhead Motors 


Recently quite a number of concerns have been using a 
unique method of putting up overhead motors which permits 
of installing from 4 to 6 motors in the time formerly re- 
quired for one. This method simply involves the use of a 
revolving portable elevator to elevate and hold the motor in 
place until it is attached to the ceiling. It insures absolute 


safety in elevating the motor and docs away entirely with 
scaffolding, special heavy platforms, blocks and falls and 
other hoisting arrangements which were formerly used for 
this purpose. 

The machine is also used for inspecting the motors, taking 
them down for repairs, repairing pulleys and for putting up 


shafting. No one appreciates the convenience and the time 
and labor saved in doing work this way more than the 
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practical man in the shop who has often spent over a day by 
the old method to get down, repair and replace a single heavy 
motor. l 

The “Revolvator” as may be seen from the accompanying 
illustrations is a portable elevator or tiering machine. It 
consists essentially of two uprights or elevator guides, an 
elevating platform and a revolving base which can swing 
around on its ball bearing center like a turntable. The 
unit is mounted on strong truck wheels and is equipped 
with a floor lock. A motor or other article to be raised is 
placed on the Revolvator platform when dọwn and by means 
of a crank and gears the platform is raised to the level de- 
sired. In elevating, the load is sustained independently of 
the crank, for a ratchet is provided with a special pawl 
which sustains the load at every point, eliminating all possi- 
bility of the platform being accidently dropped. 

Two sets of gears are provided, one for high speed and one 
for low. Loads up to 800 pounds can be raised on the high 
gear and heavier loads by the low gear. The machines are 
built from 6 to 20 feet in height. All machines 7 feet and 
larger have the frame hinged so that the top section may 
be folded over to pass through doorways. Special machines 
are built for lifting loads up to 2500 pounds, the standard 
Revolvator being built in two sizes, one for loads up to 
800 pounds and the other for loads up to 1800 pounds. 
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Charging Lighting and Starting Batteries 
at a Profit 


Garage men have made a practice of charging ignition 
batteries as a service to their gas car patrons. There is 
seldom any profit in it; more often a considerable loss, when 
everything is taken into consideration. The reason has been 


that there was no low-priced, efficient, rectifying apparatus 


on the market for this small work. 


In a newcommutator type rectifier there is presented a way 
to turn this purely service work into a very profitable part 
of the business. The single circuit type will charge from one 
to five batteries, or up to a total of 15 cells at a time. By 
taking out each battery when completely charged and putting 
a new one in its place, a total of 13 fully charged batteries 
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can be turned out on the average in 24 hours, allowing for 
the average amount of residual charge in each. 

This rectifier is of the alternating current type. It does 
not require three or four times the current to operate it 
that it can deliver to the batteries. It shows an efficiency 
higher than that of any other type of rectifier now on the 
market. This fact together with the inexpensive nature of 
the equipment, the necessity for little supervision and the 
low maintenance charges, accounts for its immediate pop- 
ularity in the garage field. 

The illustration show the single and two circuit machines 
and indicate their simplicity and compactness. The essential 
features are a small synchronous motor of special design 
operating from the alternating current line. This turns a 
shaft provided with collector rings and a direct current com- 
mutator. Alternating current is brought to the collector 
rings through brushes, taken from the rings and passed 
to the commutator and finally taken off from the commutator 
as direct current by another set of brushes. The switchboard, 
mounted on the same frame, is provided with all the necessary 
switches, regulating devices, measuring instruments and auto- 
matic features. 

The output of this rectifier is an interrupted direct current 
of such a nature that it does not harm the battery if the latter 
is charged faster than the indicated rate. To charge a battery 
it is only necessary to insert a cable plug and close a single 
switch. 

The motor needs no attention in starting, other than to 


close the line switch. The motor then starts and falls into. 


synchronism immediately and remains so regardless of vari- 


ations in voltage. 
+ + + 


Safety Switch for Outdoor Installations 


A new weatherproof safety switch has 
just been produced by a manufacturer of 
electrical fittings, and marketed as type 
“W. S. F.“ Simplicity in construction, 
operation and protection are all embodied 
in the mechanism. The box is absolutely 
weatherproof. The switch operates with 
a straight pull insuring a positive make and 
break, and can be locked in an open posi- 
tion to prevent tampering or accidental 
closing. The lid has an adjustable support 
for holding it in open position while mak- 
ing connections and fusing. There is also 
an attachment for lock and key. The 
switches are New Code fused—spaced for 125 and 250 volts. 


+ + + 
Armature Tester 


The armature tester as shown in the accompanying cut was 
developed to supply the existing demand for a light weight 
portable device for testing armatures, embodying the features 
of simplicity, durability. A hard rubber knob with knurled 
edge operates a change-over switch which is provided so that 
internal mechanism can be readily and easily changed for 
operation on either D. C. or A. C. This tester is provided 
with two types of contact forks as shown; the receiving type 
of fork can be used in connection with either alternating 
or direct current, while the meter type of fork, is intended 
for use with alternating current only. A single cell of dry 
battery will operate the tester in case power circuits fail 
or are not available. A ground detector for the location of 
grounded bars or coils is also furnished with this set, but 
is not shown in the cut. 
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To test with the receiver type of fork for short circuits, 
open circuits and wrong connections. The two outside con- 
tacts are adjustable and should be spread apart to the 
point where the sound is loudest. The two center contacts 
are not adjustable. To make the test it is simply necessary 
to press the two center contacts on adjoining bars of the 
commutator in consecutive order. The two outside contacts 


riS 


are adjusted to make connections at the same time without 
any attention on the part of the operator. If the armature 
should be in perfect condition there would be a medium 
sound from all the bars, without any variation in its intensity 
when the contacts are moved from one bar to the next. In 
case of a short circuit there would be a lesser sound, its 
intensity depending upon the location of the short circuit and 
its nature. In case of a dead short there would be no sound 
at all. In case of an open circuit there would be a louder 
sound, its intensity depending upon whether the open is the 
result of a broken wire or poorly soldered connection. If 
by mischance there should be a wrong connection it could 
not escape detection. By jumping quickly from bar to bar the 
slightest variation is quickly detected. 

The bar-to-bar meter test, was developed for use in places 
where the noise might interfere with the use of the telephone 
receiver. It can be operated with alternating current only. 
The two outside contacts should be spread apart to the 
point where a convenient deflection of the pointer is se- 
cured. The two center contacts are stationary. If the 
armature should be in perfect condition the reading would 
be the same when contact is made with each bar in con- 
secutive order. In the case of a short circuit or wrong 
connection the reading would be less than normal when the 
two center contacts reach the trouble. If there should be 
an open circuit the reading would be the same as when full 
current is passed through the meter, which reading is easily 
ascertained. ‘ 

Any ordinary armature can be tested complete in one 
or two minutes. It is unnecessary to raise the leads or 
disturb the hoods. 
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Sphere Gaps Fastest for Electrolytic 


Arresters 


The latest development in aluminum lightning arrester 
practice is the use of sphere gaps. 

All General Electric arresters for service above 7250 volts 
are equipped with these sphere gaps. For lower capacities, 
the diameter of the copper rod used to make the horn 
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gap is so large in proportion to the gap that the effect is 
the same so that for all practical purposes all aluminum 
arresters may be considered as having the sphere gaps. 
The upper spheres have horn extensions to assist the arc 
to rise and be extinguished quickly. 
Horns are not necessary on the lower spheres as the arc 
rises from that to the upper one and is thus extinguished. 


The sphere gap is faster for sudden impulses than the 
horn gap. It has a shorter di-electric spark lag. This a 
necessary characteristic for protection against the sudden 
impulses of electrical disturbances. Protective gaps should 
be as “fast” as possible and the insulation of the other 
apparatus as “slow” as possible because a definite time is 
required to flash over or rupture all insulations, such as 
air gaps, surface and solid di-electrics. The time interval 
varies with the nature of the insulation, the shape and spacing 
of the surfaces or electrodes and the frequency and magnitude 
of the applied voltage. Differences in the di-electric spark 
lag, although of infinitesimal time are appreciable when 
the rate at which the abnormal voltages can be applied is 
as high as in the case of lightning or similar disturbances. 

Because of this phenomenon of di-electric spark lag, a 
voltage in the form of a sudden impulse may not break 
down what is apparently the easiest path. For example, 
the surge voltage may rise beyond the discharge voltage 
(at 60 cycles) of the protective gaps and arc over or puncture 
insulation having a much higher low frequency test voltage. 


The needle gap is the slowest kind of air gap. The horn. 


gap is considerably faster but the sphere gap is the fastest 
of all, in rate of discharge. It therefore follows that these 
arresters with this means for rapid discharge furnish the 
most complete protection. 

These arresters are made by the General Electric Com- 
pany of Schenectady, N. Y. 
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Headstock Equipments for Woodworking 
Lathes 


The tendency of progressive shop management is to elimin- 
ate as far as possible belt driven machines, in which are 
always lurking the possibilities of accident. This is especially 
advisable in the manual training shops of schools and colleges, 
where the machines are operated by students of immature age 
and practically no experience in this line of work—boys and 
girls whose sense of responsiblity is not likely to be very 
highly developed, and to whom the possibility of danger 
usually gives little concern. 
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To provide a perfectly safe method of drive for these and 
other shops where small woodworking lathes are used, and 
at the same time to furnish an equipment combining the most 
modern ideas of shop practice with the best engineering 
thought, the Westinghouse Electric & Mfg. Company of 
East Pittsburgh, Pa., is now marketing a line of headstock 
motor equipments. The motors take the place of the cone 
pulleys and belts required on belt-driven woodworking lathes. 
The face plates are mounted directly on the motor shaft. 
Different speeds are obtained by adjusting the speed of the 
motor by means of a controller mounted on the lathe. 


By this method of drive the quality of the work and the 
production is greatly increased as the operator is enabled 


to use exactly the right speed for the particular piece of work 


in hand. The tool being under perfect control, there is no 
fluctuating change in cutting speed due to belt slippage, 
such as is the case with belt driven lathes. No valuable 
time is wasted changing belts and adjusting machines to 
obtain various speeds. A smal] movement of a conveniently 
situated controller handle gives the proper speed for any 
depth of cut, or for any diameter of stock up to the capacity 
of the lathe. Elimination of belts insures added safety for 
the workmen and a better lighted and more sanitary shop. 
There is no delicate mechanism requiring frequent attention. 
Occasional inspection and lubrication will keep the apparatus 
in good condition almost indefinitely. Construction and de- 
sign are such that successful operation is assured even with 
hard usage and unskilled handling. 

Each equipment consists of a motor and a controller 
especially designed for this service. For alternating current 
circuits a special four-speed ball-bearing motor is furnished, 
for mounting on the top of the lathe. The design of the 
motor frame permits removal of either end bracket. Solid 
end brackets make the motor totally enclosed, excluding all 


dust and foreign substances. The feet are cast integral with 
the brackets, giving maximum rigidity to the motor. The 
ball bearings take end thrust in either direction. 

The ends of the motor shaft nearest the tailstock is pro- 
vided with an internal taper suitable for holding a live center. 
A male thread is also provided on this end to take a face plate. 
The shaft extension on the opposite end of the motor is 
threaded to take a handwheel and in the rear face plate. 

Motor speeds of approximately 570, 1140, 1725, and 3450 
revolutions per minute at full load, are given by the four 
running points on the controller. This is mounted in the 
leg of the lathe and is operated by a handle furnished by the 
lathe builder, which projects through an opening in the leg. 
Dynamic braking effect for slow-down is obtained by throw- 
ing on the next lower speed. The motor should be brought to 
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the lowest speed before being finally stopped by the hand- 
wheel. u 

For direct current an adjustable speed, commutating pole, 
shunt wound motor is furnished, giving speeds by field con- 
trol over a range of from 600 to 3000 revolutions per minute. 
It is mounted in the same manner as the alternating current 
motor and resembles it in general construction. 

The controller for the direct current equipments is very 
simple in construction and is designed to be operated success- 
fully by the most inexperienced operator. It is mounted in 
one leg of the lathe and. is completely enclosed by a cover 
plate. The main line switch handle and the speed adjust- 
ment handle are located in depressions in the cover, which 
provide plenty of room for casy manipulation, at the same 
time protecting the handles from injury, from falling articles, 
or from catching the operator’s clothing. In starting the 


motor the line switch must be turned to “on” but a simple. 


mechanical device makes it also necessary to have the speed 
adjustment handle in the first or low-speed position. 

Protection against low voltage and overloads is afforded 
by relays, which open the line circuit and stop the motor. 
The operator may stop his machine at any time by using 
the main line switch to open the circuit. Dynamic braking 
automatically brings the motor to a quick stop in all cases 
as soon as the line circuit is opened. No matter how the 
motor may be stopped, it can only be started with the con- 
troller handle on the first or low-speed position. Thus per- 
fect protection is provided against injury to the motor 
through careless handling of the controller. 
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Baffalo Suburb Installs New Lighting 
Units 


The City of Buffalo has recently installed a new type of 
ornamental lighting units, in one of its suburbs, which is 
both efficient and ornamental. 

In many residential sections, it is necessary or desirable 
to use only small sized lamps but because of a demand that 
the installations be decorative, these have been mounted on 
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the tops of the ornamental poles. It has been apparent to 
anyone who has seen them that the globes almost invariably 
throw a large part of the light upward and this has been 
lost as far as lighting the street surface was concerned. 
This new unit does away with this waste of purchased 
light. An artistic fixture contains the prismatic refractor 
which collects the upward rays of the 100 candle power 
Mazda C lamp, and re-directs the light outward at a slight 
downward angle illuminating the street surfaces well on 
toward the next pole. The poles are arranged alternately 
on opposite sides of the street. The light from each is 
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thrown toward the next so that there is increased illumination 
of the roadway and sidewalk and a minimum number of 
poles is required. 

This unit is the latest addition to the General Electric 
Company’s line of street lighting fixtures. 

+ $ $ 
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The process of sherardizing consists of baking the parts 
to be treated, with zinc dust of the correct chemical analysts, 
at a predetermined constant, temperature, for a period of time 
depending upon the thickness of the protective coating de- 
sired. The zinc is deposited both into and onto the surface to 
be protected and by entering the pores of the metal becomes 
a part of the device itself. There is therefore no tendency 
to crack or scale off even when subjected to distortion of 

changes of temperature. 
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STANDARD WIRING IS THE OF- 
FICIALLY ADOPTED WORK ON 
ELECTRIC LIGHT & POWER WIR- 
ING AND CONSTRUCTION OF THE 
NATIONAL ELECTRIC LIGHT AS- 
SOCIATION. 


THOUSANDS OF COPIES HAVE 
ALREADY BEEN SENT TO ITS 
MEMBERSHIP BY THE ASSOCIA- 
TION ALONE. 


“THIS AUTHORITY ON WIRING 
SHOULD BE ON THE DESK OR IN 
THE POCKET OF EVERY MAN 
HAVING TO DO WITH WIRING 
FOR LIGHT & POWER. TO STUDY 
ITS CONTENTS IS TO INSURE 
YOUR PATRONS AN A-r WIRING 
INSTALLATION. 


IT IS A NECESSITY FOR THE WIR- 
ING MAN.” 


THE PUBLICATIONS COMMITTEE 
NAT. ELECTRIC LIGHT ASSN. 


350 PAGES. POCKET SIZE 
LEATHER COVER $1.00 


Technical Journal Co. 
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Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot 
water-heater that is inexpensive to buy and use, is easily 
installed, can’t be upset, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 


offer them a 


“GEYSER” Electric Hot 
Water Heater 


it’s as good as sold. Just a turn of the handle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast ; wherever there 
is a ‘‘GEYSER ” dealer we forward them to him. Are you 
in line for this profitable year-round business in your locality ? 


Write to-day to 


Bridgeport Electric Manufacturing Co. Easily attached to any 


Bridgeport — 3 Connecticut | | pipe—replaces the reg- 
ular faucet. 
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THE FIVE POINTS OF THE STAR DRAWN STEEL FAN 
Economy, Efficiency, Simplicity, Durability, Appearance 


— 


For Direct Current, all voltages, in either Stationary or Oscillating type. 12 or 16 inch i f 
All Star Fans are made with a Ball and Socket Joint which permits their use as either a wall or desk fan as desired, this 


by merely turning a thumb screw, which locks the joint securely. ace 
The mechanical features of these fans make them absolutely ‘‘Fool Proof.” This applies particularly to the oscillating 


The Star Fan is a proved success. 
Also manufacturers of motors 1-32 to 2 H. P. Direct Current, all voltages. 
Large stocks of Motors and Fans for prompt shipment. 


STAR FAN and MOTOR WORKS, 
245-247 N. J. R R. Ave. Newark, N. J. 
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| (D’Arsonval Type) nN One month Hoover 
SWITCHBOARD INSTRUMENTS 1 Y business of 2 dealers 


Over $5000 clean profitin one 
month on the sale of Hoovers! 
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That is the record that each of 
these two dealers nung up—and a 
lot of other dealers have done al- 
most as good. Why? Here’s one 
reason, in the words of the con- 
cern that had the $15,000 Hoover 
month: 


— © 


NORTON 


: j MOET 1% 
WN 55 8 Mew I) 45 


Before selling your cleaner, we 
handled other makes of vacuum 
cleaners that sold at a much lower 
price, but we find the Hoover is 


TON ELECTRICALINSTRUM much easier to sell, owing to its 
wonderful cleaning efhciency and 
durability.”” 


Let us tell you how toputon a March 

selling campaign ina way that will 
make a big profit clean-up for you. 
We'll tell vou how these central stn 
tions that have made the record-bre: ak 


ital — ing sales of $15,000 and $17,000 do it. 
ESE Just write for the information. We'll 
NORTON Prompt ” send it immediately, without obliga- 
Instruments . Service and tion to you. 
represent ` Satisfaction The Hoover Suction Sweeper 
QUALITY, 1 Company Box 2202 New Berlin, Ohio 


DURABILITY for Discounts. 


Norton Electrical Instrument Co. 
MANCHESTER, CONN., U. S. A. 80 CTI 0 Py SWE E PE R 


DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 
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lated wire confers upon that 
particular make a significant 
degree of distinction. 


OKONITE bears this dis- 


tinction because of the quality J | 
of its insulation | SIMPLEX WIRE &CABIE E 
SOC | 


MANUFACTURERS 


; HE OKONITE COMPANY 201 DEVONSHIRE ST. BOSTON 


501 Fifth Avenue CHICAGO SAN FRANCISCO 


Corner 42nd. Street 
NEW YORK 
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WHITE WAY POSTS 


Gnatless and Waterproof 


The problem of in- 
sects crawling into 
the globe and water 
getting into the post, 
causing short circuits, 
is prevented by the pat- 
ented features embodied 
in our 


White Way Posts 


Gives better light, as 
no dead insects are at 
the bottom of the 
globe. 


White Way Posts 
guide the way to 
good buying. 


Are You Interested 


in the Economical 
Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 
will be pleased to furnish further in- 
formation. 


Galena-Signal Oil Co., 


Franklin, Penn. 


Electric Railway Department. 


Send for price list 


THOMASVILLE 
IRON WORKS 


Thomasville Georgia 
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We offer you a complete line of 
high grade electric wires, cables 
and cable accessories, guaranteed 
by over 35 years specialized ex- 
perience in the manufacture and 


installation of such products. 
Standard 
Underground Cable Co. 
Pittsburgh, Pa. 


Branch’offices in all principal cities 


RENEWED 


Tungsten Lamps 


Tungsten and Carbon 
Lamps. 


ANCHOR ELECTRIC CO. 


557-559 W. Jackson Boulevard CHICAGO 


Manufacturers of high frequency electrodes. 


Write us regarding 
your requerements, 


a catalog of cabinets for 
Trumbull and Crouse 


Hinds Panels 


Send for a copy 


COLUMBIA METAL BOX CO. 


Manufacturers 
226-228 E. 144th St. 


New York, N. Y. 


We Pay Cash for Burned Outs. 
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SAMSON TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS 


WRITE FOR BULLETIN 84 


THEAMESLEFFEL& C0, . 
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SALES ENGINEERS 


L. B. DOW, INC., 79 MILK STREET, BOSTON, MASS. 
COLBY ENGINEERING CO., 70 FIRST ST., PORTLAND, ORE. 
H. H. WHITE, 378 PIEDMONT AVENUE, ATLANTA, CA. 
WM. HAMILTON CO., LTD., PETERBOROUGH, ONT., CANADA 


“Why Does That Motor 
Ran Hot?” 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
cians. This work is 
intended mainly for those 
who have to do with the 
installation, operation, 
testing, maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treated the prin- 
ciples underlying the 
construction and the test- 
ing of the various devices 
very fully, as well as point- 
ing out the practical manner in which tests are made and 
the symptoms by which many troubles indicate 
themselves. 


Cloth, $1.00 
Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW YORK 


The Arnold Company 


ENGINEERS—CONSTRUCTORS 
ELECTRICAL—CIVIL— MECHANICAL 


105 South La Salio S$treot 
CHICAGO 


111 Broadway 
NEW YORK 


H. M. BYLLESBY & COMPANY 


ENGINEERS 
Mew York crore Tacoma 
Trinity Baliding Continental and Commercial Washington 
Bank Buliding 


hase, Finance, Construct and Operate Electric Light, 
Gas, Street Raliway and Waterpower Properties 


Examinations and Reports. Utility Securities bought and sold 


HUGH L. COOPER & CO. 
GENERAL HYDRAULIC ENGINEERING 
Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants 
101 Park Avonuo New York 


SANDERSON & PORTER 


“ENGINEERS 


NEW YORK 
52 William St. 


CHICAGO 


72 West Adams St. 


SAN FRANCISCO 
Nevada Bank Bldg. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
—rates on request. 


earnings. 
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DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid-up Capital and Surplus, $19,000, 000 
71 Broadway, New York 


Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 


May, 1917 


STONE & WEBSTER 


Industrial Plants and Buildings, Steam Power Stations, 


ater Power Developments, Substations, Gas Plants, 
Transmission Lines, Electric and Steam Railroad Work. 
NEW YORK BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 


MANAGERS OPERATORS 
43 Exchange Place NEW YORK 
CHICAGO SAN FRANCISCO 


THE CLEARING HOUSE 


OPPORTUNITIES 
For the Wide-awake Electriclaa— Machinery. Positions, 


Agencies, Etc. 
READ PAGE 62 


Electrical Testing Laboratories 


Electrical Department 
Tests and investigations of electrical instruments, apparatus and 
materials. Inspection of electrical material and apparatus at fac- 
tories. Tests and investigations made anywhere. 

Photometrical Department ase geass 
Photometrical tests of all forms of commercial illuminants. Illu- 


mination tests made anywhere, indoors or ou 
General Testing Department | 
Mechanical tests. Chemical tests. Coal and ash analyzed 
Paper tested. Tensile, compression and torsion tests of structur 
and engineering materials. 
80th Street and East End Avenue 
New York, N. Y.. 


N 


May, 1917 


RDEBLING 
Insulated Wires and Cables of 


every description for all electri- 
cal purposes. 


Annunciator Wire, Automobile Horn Cord, 
Lighting and Starter Cables, Copper Wire, 
Strand, Armature Coils, Lamp Cord, Power 
Cables, TelephoneCables, Waterproof Wire, etc. 


John A. Roebling’s Sons Company 
TRENTON, N. J. 


HORDARSJON 
RARJFORMERS 


FOR EVERY PURPOSE 


TFHORDARSON ELEC. MFG. eo. e 


For 30 Years the Standard 


“O. K.” Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof 
Railway Feeder Wire 
Slow Burning Wire 


hillips Insulated Wire Co. 


PAWTUCKET, R. I. 
Mexican Branch 
Cla Mexicana de Alambre “Philips,” Mexice City 


MOORE © 


Insulated Bllectric Wire 


If you want the best quality and service in 
Insulated Electric Wire COME TO Us. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


ALFRED F. MOORE, 2” d Thra se 


PHILADELPHIA 
Southern Representation 


Chattan Armature Work 
a 
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NOW READY 


INTERIOR 


And Systems for Electric 
Light and Power Service 
A Manual of Practice for 
Electrical Workers, Con- 
tractors, Architects and 
Schools. 


By Arthur L. Cook, 
Pratt Institute 


This book is packed with useful information every- 
thing that you should know about systems for electric light 
and power service. It will answer almost every question 
that is liable to come before you. Send for your copy— 


today. 
426 pages, 4% x 7X, illustrated. 
Flexible Binding, $2.00 net. 


Technical Journal Co. 
Woolworth Bldg. New York City 


ThisWireReel 
and Meter 


will save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
for wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 


Minneapolis, Minn. 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable; very strong; 
reasonably priced. No stronger guard 


One of many factory needs and 
money savers shown in Our Cat- 
alog. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 
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Pittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pa. 


KNIFE SWITCHES 


From 30 to 5000 AMPERE 


Front Connected Back Connected 
Catalog mailed on request 


Frank Adam Electric Cop, St. Louis, Mo. 


© 


PERFORATED METALS 


You Take No Chance 


ALL 70 8 in placing your 
Such a Orders for Electrical Supplies 
Cotton Seed Oil Milis Ventilation with 
Phosphate Screens Sagas Ficus cea vid Mills Southern Electric Co. 
Coal Screens wurfacing for Sand Rolls 
Send for Metal Sample Plate and Circular BALTIMORE, MD. 


Distribators of G. E. quality material. 


“Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments” 


| YAGER’S 


TRADE MARK FLUXES 


? l Have you tried YAGER'S SOLDER 
ING SALTS in the new am 
| screw top can container? Same pr 


REG. U.S. PAT. OFF i! as for the bottles. Packs better; sai 
NOS. 47264 & 83460. | z lighter; keeps its dry granula k 


, al 
g form, and will not corrode. As 
SOLD E R | N t see YAGER'S in its new dress. It does 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


ie WELL COVERE 


WHEN NOT IN USE 


~N 


We will buy any platinum scrap you ma hav 
or exchange it for . á one 


BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO, INC. 


C. O. BAKER, Pres. C. W. BAKER, v. P. 


New York NEWARK, N. J. 


the work for others, It will N 
Use YAGER’S SOLDERING. as 
in collapsible tubes for your kit: Paste 
boxes for the bench. Yagers 


means no waste. 
USE (| 
RING PASTE 


ALEX. R. BENSON CO. 


il BEERIIN A COOL PLACE | — HUDSON, N. Y. 
| 


SAMSON SPOT ARC LAMP CORD 


1 DO You 
og SOLDE 
| FOR A 


i) ‘ ASK 


Office: 
30 CHURCH ST. 


STREET LIGHTING FIXTURES 


<> 


Ornamental Lighting Poles Pot Heads — 
eel 7 sa Automatic Cutouts 
Mast Arma Counterweights maut Cutouts 

Malleable Iron Brackets & Pins Gooseneck Fixtures 


Send for Catalog and Prices etallic devices or 
THE BRADY ELECTRIC & MFG. co. twisted dong, aui cotton, waterproofed.  Willoutwonr m 


| NEW BRITAIN, CONN. sample 
SAMSON CORDAGE WORKS - 
WE PURCHASE 


Burned-Out Lamps, both Carbon and Tungsten Types, 
at Prices that are satisfactory to you, and we can aell you 


8. 
and cataloeee tes. Mass. 


BEST GRADE RENEWED LAMPS 
BOTH CARBON AND TUNGSTEN TYPES 


We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 128 Maple Street DANVERS, MASS. 


National Lamp Works of General Electric Co. 


E 


1 


* 


4 


. KN 


FOR SALE 


WE FOR SALE—At half price, 

thousand pounds each, No. 18 and 
38 magnet wire. Silk and cotton cover- 
ed German silver resistance wire No. 21 
to 39. Ammeters and volt meters. D. 
C. arc lamps and motor-generator sets. 
Walsh’s Sons & Co., 293 Passaic St., 
Newark, N. J. 


Arc Electrodes for Sale 

WESTINGHOUSE 6.6 amp. Lumin- 

ous Arc Electrodes in original 
packages, 2,000 style 145368, length 16 
in., S. O. 666653 drawing 258710 and 
2198 style 127909 S. O. 668522, uppers. 
The Minneapolis General Electric Co., 
Minneapolis, Minn. 


O ** producer gas plant complete. 100 

H. P. Rathbun-Jones Engine, Smith 
Producer. Also 100 H. P. Distillate, 150 
H.P. Distillate engines and a 250 H. P. 
Producer Plant. Also, large air com- 
pressors and centrifugal pumps of sin- 
gle and multi-stage in guaranteed con- 
dition. Immediate delivery. A. H. Cox 
& Co., Inc., 309 First Ave., South 
Seattle, Washington. 


Motor For Sale 
3 offer takes 5 H. P. 1140 and 3 
H. P. 1750, 3 phase, 60 cycle, 220 volt, 
C. W., in fine condition. Electric Mo- 
tor & Repair Co., 264 Halsey, Newark, 
N. J. 


Machinery For Sale 


NE self excited alternator, 13.5 per 

terminal, 60 cycles, 110 volts. One 
50 ampere, 6 volt, with 500 volt wind- 
ing, motor- generator. Snider Electric 
Co., 1626 South Broadway, St. Louis, 
Mo. 


6 H. P. De La Vergne Oil 
Engine. Run only one year. Fine 
condition. $390.00. One Direct Con- 
nected Unit consisting of 50 H. P. Fair- 
banks-Morse Oil Engine direct connect- 
ed to a 30 kw. Fairbanks-Morse, 125 
Volt D. C. Generator. $750.00. One 
10 H.P. Olds. Oil Engine. $225.00. All 
quotations F. O. B. Miami, Fla. The 
Electric Motor Exchange, Miami, Fla. 


Engine For Sale 
i” H.P. Rice Engine. Bargain—write 
for description. Box. 57, Litchfield, 
Ill. 


RATES 


“Position Wanted” advertisements 25 
cents for 25 words or less; additional 
words one cent each. ace Wanted,” 


two cents Special rates for dis- 
play advertisements. 
Replies may be sent care of 
ELECTRICAL AGE 


Woolworth Building, New York 


OTORS for Sale—125—1/10 H. P., 

110 volt, 1500 R. P. M. Genral Elec. 
Type P. D. compound wound, used D.C. 
motors in splendid condition at a good 
price for quick purchaser. Also new 
and used motors, from ½½ to 20 H. P. 
both A.C. and D. C. all frequencies and 
voltages. Every machine of modern 
design and in perfect condition for im- 
mediate shipment. Carroll Electric 
Company, Washington, D. C. 


Motors For Sale 
ATIONAL Electrical Exchange, 
Aurora, III., offer the following 
motors for sale: 2 phase 3-5-7 4-10 
30 H. P. Fairbanks M. 3 phase 3-5-7 
-20-30 & 40 H. P. Fairbanks M. 3 phase 
3 H. P. Westgh. 


Poles For Sale 
UN IPER Southern white cedar poles 
for electric light and telephone lines. 
Can make prompt shipment. For prices 
write or wire Austin McCormick, 
San ford, N. C. 


Turbine Generator Sets Wanted 
WANTED Stein turbine generator 
sets, 1,000 kw. and larger, 2,300, 


6,600 and 13,000 volts. 25 cycle or 60 


cycle. National Electrical Exchange, 
Aurora, Ill. 


BUSINESS OPPORTUNITIES 


Partner Wanted or Business For Sale 
THT best electric wiring and fixture 

shop in Milwaukee. Established 20 
years; large trade in city and state. Other 
interests demand our attention. Will 
sell cheap. A great opportunity. Ad- 
dress Henry J. Wright, Apartment 5, 
150 Biddle St., Milwaukee, Wis. 


ELIABLE electrical contractor de- 
sires permanetnly to locate in a 
small thriving town, where the light 
company and its patrons would welcome 
a hustler with practical, theoretical and 
commercial experience. Address Box 
317, Jonesboro, Ark. 


Guides (Price $! each.) 
It aalisfactory, I agree to sen 
further nait you $1 each month until pald 


THE CLEARING HOUSE 


POSITIONS OPEN 


66 winder for general re- 
pair shop wanted, capable of mak- 
ing ordinary forms, familiar with A.C. 
and D.C. winding. Give full particulars, 
past experience and wages expected. 
Good opportunity. Guyan Machine 
Shops, Logan, W. Va. 


LECTRICAL Draftsman wanted; 
must be experienced in laying out 
electric generating stations and high 
tension sub-stations. State age, experi- 
ence and salary expected. Address P. 
O., Box 1902, Philadelphia, Pa. 


Electricity 


at your fingers a 
HAWKINS GUIDES 


3500 Pages $i A VOLUME 
4700 Pictures $i A MONTH 


ves you a complete, prac tical working course in 
Electric: il Engineering. asy to study and apply. 
Every important electrical ‘subject covered so you 
can understand It. 
Books are pocket size; leather covers. Order a 
set today to look over. 


LEARN ALL ABOUT 


ism — Induction — Experiments D 
lectric Machinery — 


Alternators—aAlterna: Current Motors—Trans- 


ways. A 
ppiteations of Electricity and 
ex of the ten numbers. 


Shipped FREE 

Not t to pay until 5 aeo the books. No 
obitgation t to buy unless satisfied. 

Send Coupon now—t ay and et this great help 

library and see if it is not worth $100 to you—you 

pay $1.00 a month for ten months or return It. 


THEO. AUDEL a CO., 72 Fifth Avenue, New York 


Please submit to me tor, examins:ion Hawkins Electrical 
‘Sp at once, pre „ the 10 numbers, 
1 a 81 with seven days and to 


e ß 64 oehauatausuenaees 
Occupation. .... cece cc eee ewer e eee eee eeeeee dale 
Business Address. 
ResidencoIdaõaãm⅜p t... 


Additional Classified Advertise- 
ments on Page 71 
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Cr eating Attr active Invest- Utility Securities in Large and Small Denominations 


, 5 5% BONDS 
ments By Continuous, ieee 
Personal Service 7% COMMON STOCKS 


INCE 1902 the house of H. M. Byllesby & Company has specialized in 
S the financing, designing, construction, operation and management of 
public utilities. l 

Back of the securities provided for the investor is an organization 
equipped for every phase of modern utility administration. 

Public utility properties under Byllesby management serve 327 com- 
munities with 1,923,000 population in 16 prosperous states. 

The net earings record of these properties for the past six years is as 
follows: 1911 — $5,765,766 1914 — $6,799,217 
1912 — 6,105,842 1915 — 7,585,602 
1913 — 6,402,549 1916 — 8,309,422 


Some of the companies organized, operated and managed by H.M. Byllesby & Co. are as follows: 


Northérn States Power Company Louisville Gas & Electric Company 
Standard Gas & Electric Company Arkansas Valley Railway Light & Power Co., (Pueblo 
Western States Gas & Electric Compan klahoma Gas & Electric Company 


y O , 
San Diego Consolidated Gas & Electric Company 


Ask For Descriptive Literature of Latest Offerings 


H. M. Byllesby & Company, Inc. 


NEW YORK CHICAGO . TACOMO 
Trinity Bldg. 208 So. LaSalle Street Gas Building 
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| Chattanooga Armature Works 4% 
Chattanooga, Tennessee 


. 
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May, 1917 


ELECTRICAL AGE 


71 


Alr Brakes. 
Allis-Chalmers Mfg. Co 
Air Oompressors. 
Allis-Chalmers Mfg. Co 
Air Washers 


Spray Engineering Co. 


Alarms. 
Western Blectric Co. 
Ammeters and Voltmeters. 
Duncan Biectric Co. 
Electric Co. 
Norton Electrical Inst. Co. 
Western Electric Co. 
o Eletrical & Mfg. 


Anunciators. 
Western Electric Co. 


Armatures. 
Chattanooga Armature Works. 


Attorneya— Patent. 
Geo. P. Kimmel. 


Aatomatio Controllers fer Light- 
ing and Starting Syetems. 
Word Leonard Electric Co. 


Battery Chargers. 
General Blectric Co. 
Werd Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Batterics—Dry. 


Novo Manufacturing Co. 
Bouthern Electric Co. 
Western DBlectric Co. 


Batteries—Dry Storage. 


Batterics—Primary. 
Western Elec. Co. 


Bella. 
Southern Electric Co. 
Western Electric Co. 


Belt Dressing. 

Dixon Crucible Co., Jos. 
Boads and Stocks. 

Blectric Bond & Share Co. 


Booke,—Technical & Practical 
Audel & Co., Theo. 


McGraw-Hill Book Co. 
Technica] Journal Co. 


Boosters. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Bexee—Cutout. 
Adam Electric Co., Frank. 
3 Metal Box Co. 


9 Blectric Co. 


Bexes—M eter. 
Adam Electric Co., Frank. 


Bexece—Outlet and Junction. 


Adam Electric Co., Frank. 
Chicago Fuse Mfg. Co. 
Columbia Metal x Co. 
National Metal Molding Co. 


Brushes — Motors and Qen- 
eeters 


Bushings. 
Nationa] Metal Molding Ca 


B. t. Star fee. Co. 
Oabinets. 


Frank Adam Electric Co. 
Columbia Metal Box Co. 


Oable—Aecrial Pewer—(See Wires 
and Cables.) 


Cable—Insulated. 

Okonite Co., The 

. Underground Cable 
o. 


Cable— Steel Taped. 
Simplex Wire & Cable Co. 
Standard Underground Cable 
Co. 


Cable— Submarine and Lead - 
Covered. 

Hazard Mfg. Co. 

Indiana Rubber & Insulated 
Wire Co 


Moore, Alfred F. 
Okonite Co., The 
Rome Wire Co. 
Simplex Wire & Cable Co. 
n Underground Cable 
0. 
Cab! — Telephone. 
(See Wires and Cables.) 


Cable—Undergreound. 
Okonite Co., The 


Cable Junction Boxes. 
mandara Underground Cable 
0. 


Oarbons— Brushes. 
Dixon Crucible Co., Jos. 


Cireult Breakers. 
General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co 
Cleats. j 
National Metal Molding Co. 
Thomas & Sons, R 
Coils (Armature and Field). 
Chattanooga Armature Works. 


Coils—Choke. 
General Electric Co. 


Colle—Induction. 
Western Electric Co. 


Colls—8park. ‘ 

Western Electric Co. 
Commutators. 

Chattanooga Armature Works. 
Coll Taping Machines. 

Chattanooga Armature Works. 


Cempoundse—Boller. 
Dixon Crucible Co., Joseph. 


Compounds and valve Grinding. 
Acme Compound & Mfg. Ce. 


Condensers. 


-Allis-Chalmers Mfg. 
Westinghouse Elect. £ ‘Mite. Co. 


Conductors—Armored. 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit Fittings. 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit—Fiexible. 
American Circular Loom Co. 


National Metal Molding Co. 
Tubular Woven Fabric Co. 


Conduit—Interier. . 
American Cireular Loom Co. 
American Conduit Mfg. (Co. 
National Metal Molding (o 
Tubular Woven Fabric o 
Youngstown Sheet & Tube Co. 
Conduit--Rigid. 
American Circular Loom Co. 
Enameled Metals Co. 
Gest, G. M. 
National Metal Molding Cr 
Youngstown Sheet & Tube Co. 
Condult— Underground. 
Write the Ad Editor 
Connectors and Terminais. 
Dossert & Co. 
Construction Material. 
Southeru Electric Co. 
Controllers. 
Allis- Chalmers Mfg. Co. 
General Electrie Co. 
Ward Levuard Electric Co. 
Westinghouse Hiec. & Mfg. Co. 
Controllerse—Autumatic. 
Ward Leonard Electric Co. 
Cooking Apparatuse—Electrical. 
(see eating Apparatas—Eicc- 
trical.) 


Cooling Syetems—Air 
Spray Engineering Co. 
Cords. 
Moore, Alfred F. 
Samson Cordage Works. 
stander Underground Cable 
o. 
Cord—Arc Lamp. 
Samson Cordage Works. 
Cord—Fiexible. 
American Elect. Works. 
Okonite Co., The 
Samson Cordage Works. 
Southern Electric Co. 
Simplex Wire & Cable Co. 
Standard Underground Cable 
Co. 
Cord—Telephene. 
Moore, Alfred F. 
Simplex Wire & Cable Co. 
Standard Underground Cable 
Co. 


Cord, Trolley. 
Samson ree Works. 


Crane Moto 
Westinghouse Elec. & Mfg. Ce. 
Cross-Arms. 
Southern Exchange Co., The 
Western Electric Co. 
Cut-Outs. g 
Brady Elec. & Mfg. Co. 
General Electric Co. 
Cut-Oute—Automatie. 
General Electric Co. 


Door Open 
Newark Electric Supply Co. 


Drilis—Electrie¢. 
Clark, Jas. Jr., Blec. Co., Ine. 
Stow Mfr Co. 
Drills—Portable. 
Clark Elec. Co., Inc., Jas. JF. 
Stow Mfg. Ce. 
Dynames and Moters (Seccend- 
Hand.) 


Atlanta lectrice Machine Ce. 
Chattangoga Armature Works. 


Electrical Repairing. 
Chattanooga Armature Works. 


Electric Fixtures. 
Adam Electric Co., Frank 
Eclipse Light Co. 
Southern Electric Co. 
Electric Light Piante—Smali 
Schug Elec. Mfg. Co. 


Electric Signe—(See Signs). 


Electric Sign Flasher ( 
Flashers—Electric Sign). 


Englnes—Gase and Gasoline 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Mach. Ce 


Engines—Steam. 
Allis-Chalmers . Co. 
Westlughouse Mach. Ce. 

Eng ineers—Consulting. 
Arnold Co., The 


Byllesby, H. M. & Co. 

Cooper, Hugh L. & Ce. 

Jackson, D. C. and Wm. B 

Sanderson & Porter. 

Stone & Webdster Bogineeriag 
Corpora on: 

White & Co., J e G. 


Etching Solution. 
Union Electric Co. 


Wase—Exhenst. 
Menominee Picee Mfg. Co. 
Peerless Elec. Tue 
Robbins & 3 Co. 
Southern Electric Co. 
Star Fan & Motor Works. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co 


Fan Motors. 
Clark, Jas. Jr., Elec. 
General Electric Co. 
Hunter Fan & Motor Co. 
Menominee Electric Mfg. Co. 
Robbins & Myers Co. 
Peerless Elec. Co., The 
Pittsburgh Elec. Specialties Co 
Southern Electric Co. 
Star Fan & Motor Works. 
Western Electric Co. 
Westiogbouse Electric & Mfg. 


Wisconsin Electric Co. 
Fibres. 
Continental Fibre Co. 


8 ndard Underground Cadie 
o. 


Financial. 
Electric Bond & Share Ce. 
Fixtures—Lighting. 
Adam Electric Co., Frank 
Southern Electric Co. 
Friction Tape and Olethe. 
Okonite Co., The 


Frosting Solution. 
Union Electric Co. 


Fuses—Electric. 


Atlas Selling Agency 
Daum Co., F. 


Beonomy Fuse 4 Mfg. Co. 
General Electric Co. 
Monarch Refillable Fuse Ce 
Multi Refillable Fuse Ce. 
Western Electric Co. 


Co., Ine 
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Additional Classified Advertise ments 


Electricians and Armature Winders 
SNe $1 for 14 blue prints of motor 
windings, 10 A.C., single, two and 
three phase and 4 D.C. or set of 20 A. C., 
4 D.C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 


er, Colo. 


Dodge & Ross, 


III W. Monroe St., 


finance Public Utility Properties 
with records of established earnings. 


Correspondence is 


Investment Bankers, 


E are prepared to Purchase or 


invited. Taylor, 


‘ALES 

Thorough knowledge of Line Material 
for Steam and Electric Railroads in 
United States and Canada. 


Position Wanted 


or Manufacturers Agent. 


Can take 


charge of and direct Sales Campaigns. 


Chicago. 


W. F. E., 
Vork City. 


1642 Woolworth Bldg., New 
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Attractive Fans 


The demand now is not only for small 
fans but for more attractive fans. 
The Pittsburg ‘‘Six’’ in full nickel 


dress is a little beauty. It’s exactly 
what most people are looking for for 
home use. 

Give it a prominent place in your 
window display and it will make your 
window advertising” pay big. 


Pittsburgh “Six” 


Besides being a beautiful fan, it’s a 
fan that can be depended on absolutely. 
It weighs 34 lbs. Blades 6 inches. It has 
a high grade universal motor. It is efficient. 


It is simple. It is durable. Two finishes— 
full nickel and black and brass. 


Pittsburgh “Eight” 
The Square Base Fan—for office and home use—8 inch blades— 


universal motor combined desk and wall type—full nickel 
and brass finish—three speeds or single speed. nickel or black 


Pittsburgh “Little Giant” 

The Traveler's Fan—4 inch blades— 
lbe.— full nickel or black and brass finis 
as soon as he sees it. 

These three fans—4 inch, 6 inch and 8 mch 
ive you a splendid line. You'll be surprised 
ee many people will prefer them to larger 

ans. 


Place your order now and be Prepared when 
the warm days come. 


Pittsburgh Electric Specialties Co. 
Pittsburgh, Pa. 


universal motor— weight 2 
h. Every traveler wants one 
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BUYERS CLASSIFIED INDEX Can) 


Fuses— Refillable. 
Bconomy Fuse & Mfg. Co. 
Monarch Refillable Fuse Co. 
Multi Refillabe Fuse Co. 


Fuso Bexes. 
(See Boxes—Fuse.) 


Gas Engines. 
Allis-Chalmers Mfg. Co. 


Generator Brushes—(See Brush- 
es—Motor and Generator.) 


Generators and Motors. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 


Western Blectric Co. 
Westinghouse Elec. & Mfg. Ce. 


@Giobes, Shades, oto. 
General Electric Co. 


Graphite. 


ſoseph Dixon Crucible Ce. 
Detroit Graphite Co. 


Gand Lamps—Electric. 


Southern Electric Co. 
Eclipse Light Co, 


@angers—Cable. 
ss Underground Cable 
o. 


Heating Apperatus—Electrical. 


General Blect. Co. 

Western Blectric Co. 

Westinghouse Elec. & Mfg. 
o. 


Sleiste—Electrie and Steam. 
Allis-Chalmers Mfg. Co. 


Hydraulic Machinery. 
Allis-Chalmers Mfg. Co. 


injectors. 
Bristol Co. 
uncan Electric Co. 
General Blectric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Co. 


tnastrumentse—Electrical. 
Duncan Blec. Mfg. Co. 
General Blectric Co. 
Norton Electrical Inst. Co. 
Western Electric Co. 
Westinghouse lee. & Mfg. Co. 
Weston Blectrical Instrument 

0. 


Insulators. 


Brookfield Glass Co. 
General Blectric Co. 
Locke Insulator Co. 
A. Thomas & Sone Ce. 


Insulating Material. 
American Electrical Works. 
Brookfield Glass Co. 
Chicago Mica Co. 
Centinental Fibre Co. 
General BDlectric Co. 
Moore, Alfred F. 
Okonite Co.. The 
Standard Underground Cable 
o 


Thomas & Sons Co., R. 
Ward Leonard Eleetrie Co. 
Westinghouse Elec. & Mfg. Ce. 


Insulator Pins. 
Southern Exchange Co., The 
Thomas & Sons, R. 

Irons —(Hectrical). 


Southern Elec. Co. 
Westinghouse Electrie & Mfg. 
o. 


Lamp Oord. 


Moore, Alfred F. ` 
Sampson Cordage Works. 

Standard Underground Cable 
Co. 


Lamp Guards— 
McGill Mfg. Co. 


Lampe—OCarbon Are. 


General Electric Co. 
Western Electrice Co. 
Westinghouse Elec. & Mfg. Ce. 


_Lamze—Flaming Are. 
General Blectrie Co. 
Western Dleetrie Ce. 
Westinghouse Blect. & Mig 

o. 8 


Lamps—Incandescent. 


Anchor Electric Co. 

Boston Economy Lamp Dh. 
Clark, Jas. Jr., Elec. Co. Ine 
Edison Lamp Works. 
Hygrade Lamp Co. 
General Electric Co. 
National Lamp Works. 
Southern Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 0s. 
Westinghouse Lamp Ce. 


Lampe—Miniature. 
General] Bleetric Co. 
Southern Blectric Ce. 

Lanterns—-Electric. 
Southern Pleetrie Ce. 


Lead-Covered Wires. 
Okonite Co., The 


Lighting Systems. 


Schug Elec. . Ce. 
Ward Leonard Electrie Ce. 


Lightning Arresters. 


Delta-Star Elec. Co. 
General Electric Co. 
Westinghouse Blect. 4 Mis 


Line Material. 


General nee pA 
Western ectric i 
Westinghouse Elec. & Mig. Ce. 


Lubricants.. 
Calebaugh Self Lubricating 
Carbon Co., I 


ne. 
Dixon Crucible Co., Joe 
Galena Signal Oil Co. 
Machinery Guards—Perterateé. 
Erdle Perforating Co. 


Magnet Wire. 


American Steel & Wire Ce 
Hasard a ; oe 
Standard Underground Cadi 


8 Blectrie Co. 
Mechanical Stokers. 
Westinghouse Machine Ce. 


Metal—Perforated. 
Erdle Perforating Co. 


Metal Punching. 
Erdle Perforating Ce. 


Metals. 
American Platinum Werks 


Moters 


an Blectric Mfg. ©. 
nene Blectric & MiS- 


Co. 
Weston Wree. Instramest & 


t 


Mining Machinery. 
Allis-Chaimers Mfg. Ce. 
General Elect. Co. 

„ Meldixg—Metal. Cs. 
National Metal Molding 
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Electric Row Boat Motor 4 


Make your Row Boat an Electric 
Launch. Buy a Jewel Detachable 
Row Boat Motorrun by electricity. 
No odor or dangerous gasoline. 
Simple,noiseless and powerful. 


g Attaches to any Row Boat 
and runs on two six volt 

This is our 5th 

successful season. 


Open Window Batter 


Look inside your storage battery through the patente: 
se condition of plates and height of electro 
lyte. If you need a new automobile starting Battery buy a || 


Batteries 


open window. S« 
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Jewel and save money. 6-60 Special $8.50. 


MOTORCYCLE ELECTRIC LIGHTING SYSTEM 


The Jewel Generator Motorcycle Storage Battery and complete lighting ~ 
system is in great demand.Agents wanted. Write for prices and catalog P. WIR 


— 


JEWEL ELECTRIC COMPANY, 112 N. Fifth Ave.. Chicago Œ 


BUYERS CLASSIFIED INDEX (Con’d) 


Me@ere—(See Generators and Rail Bends. 


Motors) 


Moters—Small. 

Jewel Electric Co. 
Wisconsin Electric Co. 
@ile—(See Lubricants). 


@tie—lIliuminating. 
Galena Signal Oil Co. 


@il Starters. 
Conduit Blec. Mfg. Co. 


@zenigers 


General BDlectric Co. 
Westinghouse Blec. & Mfg. Ce. 


- Painte—Graphite. 


Deroit Graphite Co. 


Painte—Inaulating. 
Sandara Underground Cable 
0. 


Panelbeards. 


Adam Electric Co., Frank 
General Blectric Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Patents. 
Geo. P. Kimmel 
Perforated Metals. 
Erdle Perforating Ce. 


Phetemeter Standards. 
ae Testing Laborator- 


Pins—lIron. 
Southern Exchange Co., The 


Platinum. 


American Platinum Works. 
Baker & Co. 


Pluge—Flueh and Receptacles. 


Benjamin Electric Mfg. Co. 
National Metal Moiding Co. 


Peles—Ornamental Street. 
Brady Dlec. & Mfg. Co. 


Pelee—Bracketse—Pins, Etec. 


Brady Elect. & Mfg. Co. 
Brookfield Glass Co. 
Southern Exchange Co.. The 
Thomas & Co., R. 
Western Dlee. Co. 
Porcelain. 
R. Thomas & Bons Co. 
Pet-Heads. 


Brady Elec. & Mfg. Co. 
Okonite Co., The 


Standard Underground Cable 


Co. 
Preducers—Gas. 
Westinghouse Machine Co. 
Pumpe. 
Allis-Chalmers Mfg. Co. 


American Steel & Wiro Ce 
General Electric Co. 
Roebling’s Sons Co., J. A. 


Receptacies—(See Seckets). 


Rectifiers 


General Electric Co. 
Westinghouse Elec. & Mfg. Co 


Reels. 
Minn. Mlee. & Cons. Ce. 


Reflectors. 


Erdle Perforating Co. 
General Dlectrie Co. 
Westinghouse Blec. & Mfg. Co 


Resistance Reds. 
Dixon Crucible Co., Joseph. 


Resistance Unite. 


General Electric Co. 
Ward Leonard Electric Co. 


Resistance Wire—(Sce Wires). 


Rheostate. 


Erdle Perforating Co. 
General Electric Co. 

Simplex Zlectrie aang | Ce. 
Ward Leonard Electric Co. 


Westinghouse Blec. & Mfg. Ce. 


Reecttes. 
National Metal Molding Ce. 


Screens and Sieves—Pertorated. 
Erdle Perforating Co. 


Segment Cement. 
Acme Compound & Mfg. Co. 


Searchlighte. 
General Electric Co. 


Sewing Machine Meters. 
Westinghouse Elec. & Mfg. Ce 


Sockets and Receptacies. 


General Electric Co. 
National Metal Molding Ce 


Sockete—Turndows. 


Benjamin Eleetric Mfg. Co. 
General Electric Co. 


Soldering Irons. 
Westinghouse Blec. & Mfg. Ce 


S.sidering Material 
Alex R. Benson Co. 


Solenoids. 
General Electric Co. 


Stage Lighting Apparatus. 
General Mlectric Co. 
Ward Leonard Blectrie Ce. 


Easy! 


A boy 


can do it! 


You don't need skilled labor to frost lamps with 
this material—no trick at all—a boy can do it— 
gives you a big margin of profit on your frosted 
lamps and a cleaner, better job. 


A safe, scientific compound that etches glass— 
cannot harm or burn, and takes but a moment. 
Order a trial lot today—in 5 lb. and 10 Ib. 
containers. 


UNION ELECTRIC COMPANY 


Sole selling agents for United States 
Terminal Warehouses Pittshurgh, Pa. 
Canadian Sales Agents 
Northern Electric Company, Ltd. 


CONTRACTORS 


who keep a strict cost system, find that one item 
of construction expense may be cut four-fifths by 
discarding wasteful methods for progressive ones. 
You know the frequency with which fuses blow 
during construction work. When an ordinary 
fuse blows, it is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a cartridge fuse—fibre shell, metal 


parts—are discarded just because a bit of inex- 


pensive fuse metal has let go. BUT, when an 
renewable | E 
ECONOMY druide FUS 
blows, it is renewed on the job at a trifling ex- 
pense to do “SAFETY FIRST” duty until anoth- 
er overload ruptures the renewal link, whereupon 
the fuse is again renewed. Result—a saving of 


eighty per cent. in fuse up-keep cost. Prove it at 
our expense. 


Write for Free Samples and for Catalog 11 


Economy Fuses have been carefully investigated 
by the U. S. Government Bureau of Standards. 
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ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans St. CHICAGO 
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NS BUYERS CLASSIFIED INDEX (Cond 


When a sudden 


thunderstorm 


comes up and the lightning begins 
to flash, are you worried about 
breakdowns of damp fiber? If you 
had specified | 


BAKELITE-DILECTO 


you would be certain that your 
bushings, mounting plates, etc. 
were good for the same breakdown 
test as when they left the factory. 
Wouldn' t even one breakdown saved 
be worth the slight extra cost? 


Our catalog and prices will interest you; write 
for tem 


The Continental Fibre Company 


Newark, Delaware 


CHICAGO-McCormick Bidg. NEW YORK- Woolworth Bldg. 
SAN FRANCISCO—Underwood Bid.. 
LOS ANGELES-—L W. Hellman Bld. 
PITTSBURG H—Commonwealth Bidg. 


To Overcome Poor Commutation Use 


Dixon’s Graphite Brushes 


Being non-abrasive and self-lubricating they will not 
scratch or score commutators but produce a smooth 
dark surface that lessens friction and Stops sparking 
and chattering. 


To specify Dixon’s Graphite Brushes means lowering 
upkeep and operating costs. 


Write our Electrical Service Department for booklet 
No. 129-M and tell us about your problem. 


Made in Jersey City, N. J., by the 
Joseph Dixon Crucible Company 
. 


Established 1827 D 
M-26_a 


Staples—Insulating 
American Steel & Wire Co. 


Starters and Controllers—Motor. 


General Electric Co. 
Ward Leonard Electrie Co. 
Westinghouse Elec. & Mfg. Co. 


Steel Armored Wire. 


Okonite Co., The 
Standard Underground Cable 
Co. 


Stocks and Bonds. 
Electric Bond & Share Co. 


Stoves—Electric—(See X eating 
Apparatus—Electrical) À 
Strainers—Perforated. 


Erdle Perforating Co. 


Substations—Onutdeoor. 
General Electric Co. 


Supplies—Electrical. 
Delta-Star Elec. Co. 
General Electrice Co. 
National Metal Molding Co. 
Western Elec. Co. 
Westinghouse Elec. & Mfg. Ce. 
Weston Elec. Instrument Co 


Supplies—Telephone. 


Southern Electrie Co. 
Western Blec. Co. 


Surfacing—Steel and Tin. 
Erdle Perforating Co. 


. Sweepers— Vacuum. 


Hoover Suction Sweeper Co. 


Switchboard Supplies. 
General Electric Co. 


Switchbeards—Light and Pow- 
er. 


Frank Adam Electric Ce. 
Allls- Chalmers Mfg. Co. 
General Electric Co. 

Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


8witchboards — Telephone — (Ses 
Telephene Equipment). 


Switches—Flush snd Snap. 


National Meta) Molding Co. 
Southern Electrice Co. 
Westinghouse Elec. & Mfg. Ce. 


Switches—Fuse. 


Detroit Fuse & Mfg. Co. 
General Electric Co. 
Krantz Mfg. Co. 


Switchese—Kunife. 


Adam Elec. Co., Frank. 
Detroit Fuse & Mfg. Co. 
General Electric Co. 


Teumbull-Vanderpoel Blectrie 
. Co. 
Westinghouse Elec. & Mfg. Ce. 


8 witches—Oll. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Switches — Pele Top. 


Delta -Star Elec. Co. 
General Electric Co. 


Switches—Remote Oentrel. 
General Electrie Co. 


Switches—Time. 
Campbell Elee. Co. 


Tape. 
American Blectrical Works. 
Mechanical Rubber Co. 
Okonite Co. The 
Standard Underground Cable 
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Telephone Equipment. 
Western Elec. Co. 


Terminals—Cable. 


Dossert & Co. 
Standard Underground Cade 
o. 


Test Clips. 
Mueller. R. B. 4 fo 


Testing Apparatus. te 


Bristol Co. 
Thompson Levering Ce. 


Testing—Electrical. 
Ei es Testing Laborater. 


es. 
National Elec. Laboratories. 


Theater Dimmers. 


General Eleetrie Co. 
Ward Leonard Electrie Ce. 


Tools—Linemen’s. 


Oshkosh Mfg. Co. 
Western Elec. Co. 


Transformers. 
Allis-Chalmers Mtg, Ce 
Duncan Electric . Co 
Enterprise Flectrie ; 
General Electric Co. 
Kublman Electric Ce. 
Moloney Electric Co. 
Pittsburgh Transformer Co. 
8 ey Mfg. Co. 

estern ec. Co. 
Westinghouse Elec. 4 Mfg. Ce. 
Weston Blec. Inst. Co. : 


Transformers ell Ringing. 
ponte en haie A. B. 
outhern e 8 
Westinghouse Elec. & Mfg. Cs 
Turbines—Steam. 


Allis-Chalmers Mtg. Ce. 
General Electrie Co. 


Vacuum Ocaners. 
Hoover Suction Sweeper 00 
Weatern Elec. Ce. 
Ventilators. l 
Erdle Perforating Ce 


Washing Machines—Blectets 
Western Elec. Ce. 


Washers—Air 
Spray Engineering Co. 


Washers—lIren, Steel and Mics 


Chicago Mica Co. 
Erdle Perforating Co. 


Water Wheels and Turbine 


Allis-Chalmers Mfg. Co 
Leffel & Co., James. 


Wattmeters—(See Instrumente 
Electrical). 


Wires & Cables. 
American Electrical 
Am 


American Steel & Wire Ce 

Detroit Insulated Wire Ce. 

General Electrice Co. 

Hazard Mfg. Co. 

Lowell Ins. Wire Ce. 

Moore, Alfred F. 

15 0 Jona 4 
oebling’s 

Phillipe’ Insulated Wire Co. 

8 ath . co 
outhern 2 
implex Wire & Cable Ce. 
tandard Undergrousé 


0. 
Western Klee. Co. 


1 0 


v 
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Allis- 


Chalmers 
Manufacturing 
Company 


Milwaukee, Wisconsin 
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Alternating and 
Direct Current 
Motors for All 


Purposes 


bon Brushes 


76 ELECTRICAL AGE 


a the advantages of 


Eye-Shield Diffusers 


for Type C lamps. The lower bowl protects the eyes, yet absorbs 
only 7.5 per cent of the light which strikes it. The semi-transluc- 
ent reflector throws most of the light downward, yet causes no 
dark spot on the ceiling. 


For schools, stores and offices the “Eye-Shield” gives satisfaction at low 
cost. That makes our proposition profitable to you—Bulletin 7-A tells about it. 


LUMINOUS SPECIALTY COMPANY 
INDIANAPOLIS | INDIANA 


Illumination 


is what every central-station really furnishes 
most to its customers. A powerful Mazda C 
will “light” a room, but not ‘“‘illuminate’’ it if 
its glare blinds anyone who looks toward it. 
You owe it to your customers to tell them of 
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MOLONEY 


TRANSFORMERS 


150 KVA installa— 
tion, MOLONEY 
Type F transtormers 
especially adapted 
for outdoor substa- 
tions for village 
lighting from high 
voltage transmission 
lines. 


MOLONEY trans- 
formers are manu— 
factured from de- 
signs that are the re- 
sult of twenty years 
of conscientious de- 
velopment. 


MOLONEY ELECTRIC CO. 


Factories: St. Louis, U S.A.. and Windsor, Can. 
District Offices: 
NEW YORK CHICAGO SAN FRANCISCO 
50 Church Street - 343 S. Dearborn St. Rialto Bldg. 


(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock---quick shipment 
20 Different yards 


MOTORS 


Guarantee Service, Efficiency, 
Economy and Safety 


Are you taking advantage of these most im- 
portant factors in your factory, home, or 
sales requirements? If not, let us explain 
to you why you should. Peerless Products 
are well designed, both mechanically and 
electrically, which means long life, low op- 
erating expense, and smooth running con- 
ditions. 


Cross Arms 
Long Leaf Pine 
Unpainted --- Painted --- Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 


From Producers to Consumers 


This enables us to guarantee 
PeerlessMotors unconditionally 


1-4 to 35 H. P. 
Write for Catalogue 


The Peerless Electric Company 
WARREN, OHIO 


Write for Prices 


The Southern Exchange Co. 


97-99-101 Warren Street New York City 
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BROOKPFIELD | rao PATENTS ons 


REG U & PAT OFF 


7. 


ACTUAL search and report as to patentability FREE. 
GLASS INSULATORS 1917 Edition, 90 page patent book free. Tells what inven- 
Awarded gold medal at Panama Pacific tors should know before applying for a patent. Investigate 
International Exposition, San Francisco, my patent sales service. Terms moderate. High class 

for low and medium voltage insulators. service. Prompt personal service. 

= GEORGE P. KIMMEL 
THE BROOKFIELD GLASS COMPANY . 

2 Rector Street, New York, N. Y. 293 Barrister Bldg. WASHINGTON, D. C. 


EVERY coil examined and CONDUITS 
labeled under the direction 7 
of the underwriters laboratories. X duct Galvanized. 
Reme Ignition wire for autos. ee Electroduct Enameled. 


Loomflex Non-metallic. 
Genuine Circular Loom’’ Non- 
metallic. 


American Circular Loom Co. 
90 West St., N. Y. City 


Att sizes ano voiraces a] motor boats and aeroplanes. 
Send for booklet fully describing 


American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh 
Worcester Denver 
Export Representative: U.S. Steel Products Co., New York 


Pacific Coast Representative: U. S. Steel Products Co. 
Francisco ngeles Portland Seattle 


VICTOR INSULATORS 


The recognized standard of quality and service 


Bare and Tinned Copper Wires 
Magnet Wires 


N.E.C.S. Rubber Covered Wires and 


Flexible Cords The Locke Insulator Mfg. Co. 
ROME WIRE CO. VICTOR, NEW YORK - 
ROME NEW YORK 


Wi E 
Fer Country Homes NEW CODE 
WIRES & OABLES 
SCHUG ELECTRIC MFG. 
agape HAZARD MFG. 


o 
Detroit, Mich. WILKES-BARRE. PA. NEW YORK rissen CHICAGO 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPH 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


. ——— 
Shadow Cord. Lamp Cord 
LOWELL INSULATED A 

Lowell, Mass. 8 l 

N.E.C.S. Wire Telephone Win 


DETROIT 
DETROIT Jier 
RUBBER COVERED 


WIRES 


233 Broadway New York JUNE 1917 Subscription One Dollar 


CLF 


Gold Modal 
San Francisco 1915 


IUGHES 


Acknoulodgod 
Horus Groatost | p 


‘ELECTRIC 
RANGES 


* . P 
17% ftoh Arad 


1 f 
DAL TETTES 
i j 


i reatest revenue 
producer of the Electrical Industry 


HUGHES ELECTRIC HEATING COMPANY 


TAYLOR STREET AND WALLER AVENUE 
CHICAGO 


2 DYESS OOQ] 


-ra ten 


~ 7; 
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owLDid-It 


Short Stories of Lamp Sales 
told by Salesmen to Salesmen 


NEW salesman labored two weeks without getting a contract and was about to 

A give up the ship—but he didn't. Instead, he held a conference with himself 

and decided to adopt new methods which netted him seven contracts for his - 

third week. There 1s so much meat in his, story that it carried off the first award 
for May. 


Of far greater importance, however, to the writer was the analysis necessary to make 
a' Story ' 


That’s one of the big features of a HOW-I-DIT-IT story. It benefits the man who 
writes it as well as those who read it. | 


„Hard!“ She ek 
claimed — Horn 's 
Second Customer. 


. e 


This story by Herbert F. Horn, of the Ohio Electric Railway Co., is worth reading 
twice. 


“I can't spend any money for lamps as they are all sent me from the home office.” 
That's what William S. James, new business manager in Texarkana, ran up against 
when he tried to interest the manager of a chain store in better window lighting. 


The Store Manager 


who couldn't spend His handling of this difficult situation netted his company a 60 K. W. Hr. increase per 
any money for week in the customer’s load. May HOW-I-DID-IT tells all about it. 
amps. 


Remember those two good stories by S. C. Dowling—one in September and the other 
in November? 


He has another in the May number entit'ed “A Private Screening“ Ha story concern- 
ing an installation that is “a twin sister to some in your town” and dealing with dirt 
and wrong voltage. If you read his other stories, you know what to expect, and you 
won't be disappointed. 


The Manager in Tomasso Borago who wanted “bigga da ght“ is the leading character in another 
Act 1. “A Private story—one that you mustn’t miss, if you have any Italians to deal with. 


Screening. May HOW-I-DID-IT is Contributors’ number. It contains a complete list of contribu- 


tors, with pictures of the first and second award winners. It is your opportunity to 
get better acquainted with them. 


Write for your copy to-day, if you haven't received it. Ask to have your name placed 
on the list for future numbers. 


Take a pencil this evening and jot down the different moves in one of your own selling 
experiences. With the notes before you—you'll find it easy to go ahead and construct 


an bi gga da a HOW-I-DID-IT Story. 
ight — ma place. 7 . i 
Watt F 3 got. We want you to become a contributor to be on the speakers’ platform as well as in 


Hey?” the audience in the HOW-I-DID-IT salesmen’s convention, held every month every’ 


where. 


Westinghouse Lamp Company 


165 Broadway, New York 
Sales Offices and Warehouses Throughout the Country 


— 


Issued Monthly by Technical Journal Co., Inc. 


1642 Woolworth Bidg., New York 
Chicago Office, 814 Westminster Building 
Chas. B. Thompson, President Wm. F. Eastman, Vice Pres. 


Paul B. Findley, Editor 


JUNE 1917 


Volume 50 Number 6 


In This Issue: 
Page 
23. Happenings of the Month—National Electric Light Convention; Westinghouse Annual 
Report; Edison Medal for Tesla; News Items. 
25. The Electrical Equipment of a Monumental Building Benjamin Gross 


Modern electrical installation practice in the new Telephone and Telegraph 
Building, Broadway and Dey Street, New York. Building erected in three sec- 
tions; electrical features planned and installed so as to make a one-unit job 
when finished. Author tells how this was done. Fully illustrated. 


28. ‘Tubular: Steel ofen .J. Lambert Smith 
Detailed description of their construction, installation, and use. 

31. Standard of Service and Care in the Operation of Electric Vehicles. 
Report prepared by Committee of Standards, Chicago Electric Vehicle Sec— 


tion. Rules are designed to assure owners maximum service and satisfactory 
results. 


33. Editorials Pocketbook and Patriotism; Conventions Versus Conservation; Rising 
Cost of Materials; Buy a Liberty Bond. 


Other Items of Interest: 


34-39. INSTALLATION, OPERATION, POWER APPLICA- 40. 
TION : 


Records of High Tension Transmission Cable 


TRADE LITERATURE: 
Manufacturers’ Publications; Business World 
Gives Support to Americanization Movement. 


Failure; The Advance of Powdered Coal; Elec- 
tric Furnace Equipment; Chipped Rolls and Air 
Welding; Federal Capitol Illuminated. 

40-42. PROBLEMS IN ELECTRIC PRACTICE: 
Principles of Polyphase Systems, by Terrell 
Croft; Question and Answers; Current Re- 
quired by Small Motors. 

43-44. COMMERCIAL: 

How A School Girl Sells Lamps; Trend of Elec- 
tric Sign Advertising; Westinghouse Electric 
Wage Increase. 

45. Organization Changes; American Gear 
Mfxers. Association Convention; Interborough 
Co. to Install Three-Cylinder Compound Turbo- 
Generator; Coming Conventions. 


MEMBER SUBSCRIPTION PRICE—United States and Posessions, Mexico and Cuba 81.00 a year. 
Canada $1.50 a year. Foreign Countries in Postal Union $2.00 


CAUTION—Do not y eolicitors, unless they present written autherity, with date, from 


the publishers to collect money. 


special form up to the Soth 


NOTICE TO ADVERTISERS—To insure insertion, all copy, euts, etc., for changes of 
regular advertisements in ELECTRICAL AGE should reach us not later than the 25th 
OF THE MONTH preceding date of publication; three days earlier if proof is de- 
sired. The first advertising forms close promptly on this date. 

NEW or ADDITIONAL advertising not to occupy fixed position, can be inserted in a 


47-53. New Propvucts: 

Solderless Connectors; Utility Fitting; Light- 
ning Letter Opener; Goodwill Electric Pad; 
Enameled Switch Plates; Dumore Grinder 
Equipment; Dead Front Panel Units; Coles 
Electric Coffee Mills; Westinghouse Outdoor 
Current Transformers; Jewel Outdoor Motor; 
Outdoor Switch Houses; Presto Bicycle Lamps; 
Dumore Rapid Mixer; Automatic Regulator for 
Pulpwood Grinders; Ronay Process of Metal 
Briquetting; Compressed Air Spraying Outfits 
with Electric Heater and Exhaust Fan; Para- 
coil Evaporator; Westinghouse Types Q, QF, 
and QF-1 Auto Starters. 


Member Audit Bureau of Circulation. 


Entered at the New York Post Office as Second-class Matl Matter. Copyright 1917 by Technical Journal Co., Inc., New York, all rights reserved 
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The Safe Way 
SSS 
1 — 


| | Can You Afford 


to expose your men to fatal accidents? Serious 
falls result when a tower-wagon is struck by traffic 
j: or when a trimmers ladder slips. When lamps 
l: are lowered with wires attached, there is danger 
that the cut-out switch may not be thrown; slack 
lead-wires may be broken and fall on passers-by. 


Such risks may be avoided if your lampsare hung 
/ 


: The Cutter Way 


by using Cutter Cut-out Pulleys. When the lamp is lowered the line is abso- 
lutely disconnected at the pulley. There is nothing for the lamp-man to do 
but pull the rope—automatic devices lock the hanger, and guide the contacts 
home on the raise regardless of the position of the lamp. All operating 
N parts are well protected from the weather 
insulation is sufficient for any series circuit 
—overall length is less than many plain“ 
supporting pulleys. The cut-out is made for 
either series or multiple circuits and 
readily converted from either to the 
other. 


Quicker, too—'’Cutter’’ Cut-Out Pulleys 
turn outs'' to ins'' in the smallest time. 
A motorcycle man with a bag of supplies 
and a ‘‘Cutter’’ Trimmer’s Rope can lower & 
the fixture, replace the lamps, clean the 
glassware, (quickly—no h.t. wires to dodge) 
and hoist it into place without taking a dozen 
steps. That means fewer complaints from 
your most important patrons—the whole 
community. Grounds on the line are easily 
located whenCutter Cut-Out Pulleys are used. 


e e 
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Style C 
Sol-Lur 
Pendant 


Cut-Out 
with 
Cable Clamp 
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Are you going to wait for a coroner’s jury, or will this year’s 
program include Cutter Cut-Outs? Catalog 14 tells about them 


GEORGE CUTTER COMPANY 


Main Office and Factory, 417 Notre Dame Strect 


. South Bend, Ind. 
Ne York San Francisco Los Angeles Seattle Chicago 


JUNE, 1917 
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Henry Lohrey Company 
Pork Packors 


Pittsburgh, Pa. 


The Spray Engineering Co., 
Boston, Mass, 


Gentlemen: 


The second installation of your water 
cooling system has given us entire satisfac- 
tion and we highly recommend it as the result 
of our own experience. 


We remain, 


On the roof of the Henry 
Lohrey Company’s packing 
plant are two cooling ponds— 
one equipped with 14 ‘‘Spraco’”’ 
nozzles, one with 8. Through- 
out the hottest summer day 
these sprays keep the cooling 
water for the refrigeration ma- 
chines down to air temperature 
or less. Entire satisfaction” 
ls what the users say of all 


Spraco Cooling Ponds’ 


whatever the service to be per- 
formed. They give greater 
capacity than a tower and can 
be installed on any substantial 
roof without reinforcement— 
both important items when 
space is at a premium. 


Bulletin 201 tells the story 


LP ii 


~T © 


SPRAY ENGINEERING CO., 93 Federal St, Boston 


B C. Donham & Co., New York City; H. F. Sanville, Philadelphia: H. A. Rapelye, Pitts- 
burgh; Charles M. Howe, Chicago; J. S. Cothran, Charlotte; Earl F. Scott, Atlanta: Glen 
S Groves, Cleveland; H. P. Thompson, Cincinnati; I. C. DeHaven, Indianapolis; Baumes- 
McDevitt Machinery Co., St. Louis; Power Equipment Co., Toledo; Markle-Hines Machin- 
ery Co., Kansas City; McClary-Jemison Machinery Co., Birmingham: Charles C. Moore & 
Co., San Francisco, Los Angeles, Seattle, Salt Lake City, Tucson; A. M. Lockett & Co., 
New Orleans: Smith & Whitney, Dallas; Wm. H. Hale & Co., Minneapolis; Rudel- Belnap 
Machinery Co., Montreal and Toronto: Stearns-Rogers Mfg. Co., Denver: Tennant Love- 
grove Co., Houston; Adams & Co., Havana. 
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Benjamin Products: 


Wireless Clusters 
Sockets Wiring Devices 
Attachment Plugs 
Stand Lamp Clusters Reflectors 
Street lighting Units 
Store and Office Fixtures 
Gas and Vapor Proof F ixtures 
Industrial Lighting Units 
Show Case Lighting 
Panel Boards F actory Signals 
Safety Devices for Punch Presses 

Tool Sets 


Screw Drivers 


and the Plug Current Tap 


Plug Clusters 


“J udgment is the 
Lodestone 


of Imagination’ 


Judgment scrutinizes every 
product of Imagination. 


It points out the feasible—win- 
nows the chaff from the wheat. 


Newton's imagination discov- 
ered the law of gravitation; his 
judgment verified and finally ac- 
cepted it as truth. 


Imagination ereated the Benja- 
min Current Ta ap. 


Benjamin Judgment marked it 
as a practicable combination of 
socket and attachment plug. 


Imagination and Judgment pro- 
nounced 1 1t good. Use has branded 
it a necessity—another of the 
electrical creations of Benjamin 
men with the indelible N of 

enjamin character. 


BENJAMIN ELECTRIC MfG. Co. 


NEW YORK 


AN INSTITUTION BUILT ON IDEAS 


CHICAGO 


SAN FRANCISCO 


TORONTO LONDON 


JUNE, 1917 
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Transformer Standards 


The adoption of the transformer standards 
recommended by the Electrical Apparatus 
Committee of the N. E. L. A. is the beginning 
of new and important economies in the main- 
tenance of Central Station distribution service. 


The General Electric Company is fully pre- 
pared to co-operate by furnishing its well- 
known Type H distribution transformers in 
the sizes and voltages standardized. 
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“Standardize on ‘Type H' 
the Standard of Quality” 
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What Does Transformer Workmanship 
Mean To You? 


If you are content with ordinary grades of magnetic sheet, insulation of 
only average quality, workmanship that cares more for Short cuts than for 
thorough methods, then transformers of any make will satisfy you. In that 
case you should not order 


PEERLESS TRANSFORMERS 


SR 
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they are entirely too good for your re- How do we do it? First of all we 


quirements. don't try to rush through a huge out- 

But if you know and value the nice- put. Inspection standards are never 
ties of insulation at critical points, leads lowered to production. Our engineers 
that never part company with their wind- give closer supervision to manufactur- 
ings, cores that run cool, and a mighty ing details. When there is need for 
high all-day efficiency, then you should a rush job, our organization is not ham- 
order Peerless Transformers. pered by red tape. 


Get acquainted with the Peerless line now; you'll find it pays! 


The Enterprise Electric Company 
Warren, Ohio 


Transformers of all kinds for all purposes 
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Realflex is Really Flexible 


This means that its peculiar armor of heavily galvanized 
steel wire does not make it ngid. This armor is distinctive and 
is probably the only method yet found of making a conductor 
absolutely rat-proof without making it difficult to install around 

s, comers and in similar places. 


While REALFLEX is about as efficient as rigid metallic 
conduit in the matter of protection for its conductors, it has only 
just enough firmness to make it fish easily and for long 
distances. The workman needs no assistant in handling it. He 
simply opens the coil, lays it flat on the floor and proceeds to 
unwind what he needs. This can be done from a stepladder or 
elsewhere. 


— 


time. 


Finally, REALFLEX fits all standard connections and makes a very 


handsome, workmanlike job. It stays handsome, too. 


REAL FLEX is inspected and approved by the Underwnters’ Laborato- 
ries and is approved by leading architects for the highest class of work. It may 
be installed in shia all cases where rigid conduit presents difficulties. 


Vou can see this conductor at your jobber's, but if you wish to inspect a 
sample, we will be glad to send one on application. 


The Youngstown Sheet & Tube Company 


(Sucessor to the Western Tube Company) 


YOUNGSTOWN, OHIO 
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Dossert 
Connectors 


for Outdoor High 
Tension Wiring 


contribute to the neatness of 
this substation and help keep 
down installation costs. That 
is why engineers of Public Ser- 
vice Electric Company use 
them for taps from both solid 
and stranded busses. They 
knew, too, that Dossert“ 
would maintain their low re— 
sistance permanently. 


Cost of jointing heavy 
conductors is cut to the bone 
when you replace elaborate 
preparation and skilled work- 
manship by the simple tighten- 
ing of two nuts. 


Our catalog tells the Dossert way. 


Dossert & Company 


H. B. Logan, President 


242 West 41st Street, New York 


—ä . ——— 
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NEW BULLETINS 


Western Electric 
Small Power 
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MOTOR USERS— 


Here are the latest bulletin leaflets on 


Our new 


Western Electric | = i arn 
MOTORS J 


Skeleton Frame 
for alternating and for direct current. They 
give in concise but complete form that 
information the motor user or motor dealer 
j. 8 requires to select a motor for any individual a an | ears: NP a ome eee TS Nor eri maere on meets 
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condition. Send your name and address 


— 


to the house nearest you in the list below. See S nes Ce | 
Western Electric Company 7 =) : 
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SAVE TIME AND FREIGHT 


8 lecttic ompany 


| ASL ; INCORPORATED 
J 1 . New York Atlanta Chicago Kansas City San Francisco 
8 Buffalo Richmond Milwaukee St. Louts Oakland 
Newark Savannah Indianapolis Dallas Los Angeles 
Philadelphia New Orleans Detroit Houston Seattl- 
8 Boston Birmingham Cleveland Oklahoma City Portland 
t site Cag Pittsburgh Cincinnati Minneapolis St. Paul Omaha Denver Salt Lake City 


TELEPHONE OUR NEARESL HOU EQUIPMENT FOR EVERY ELECTRICAL NEED "DOILELECTRICALLY” 
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The Good Looks Of The Robbins & Myers 
Fan Are A Big Sales Help For The Dealer 


* 


The class of people who 
are your best prospects for 
fan sales are accustomed to 
purchasing attractive furnish- 
ings for their homes. In 
buying a fan they naturally 
prefer one which will not be 
out of harmony with its 
surroundings. Youll 
find it a lot easier to sell 
them the shapely, hand- 
somely finished Robbins 
& Myers Fan, than an- 
other which has been 
built with less attention 
to the beauty of outline and 


iar 
phi j finish. 


; You can easily test the 

<< — public preference for an attrac- 
tive looking fan by showing prospective purchasers a Robbins & Myers Fan 
and some other less attractive fan at the same time. Without further selling 
effort, just watch and see which fan gets the most 
attention. 


The base and motor of The Robbins & Myers 
Fan are graceful in shape and the finish of the 
smooth drawn-steel frame and brass blades is applied 
as carefully as the finish of the finest piece of 
furniture. 

In addition to the advantages they give the dealer, be- 
cause of their beauty, guaranteed reliability and efficiency 
they offer the advantage of public acquaintanceship. Ten 


years of persistent advertising in the leading magazines has 
made R. & M. Quality known to nearly everyone. 


The appearance, performance and reputation of the 
Robbins & Myers Fans, all contribute to easy sales and — gh 
good profits for the dealer. | | 


THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO 
New York Boston Philadelphia Buffalo Cleveland Cincinnati Chicago St.Louis San Francisco 


Robbins & Myers Fans 
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The Right Hand Helper of Both 


The Workman's Most Necessary Tool 
The Guardsman’s Ablest Assistant 


Do you realize the situation that this country faces? Do you realize the crying demand for LIGHT 
for LIGHT in thousands of fields where light has never played an important role before? 


Not to-day—but TO-NIGHT thousands of great manufacturing plants must push production at top 
speed—and they must have BETTER LIGHT to do it by. TO-NIGHT thousands of plants—thousands of 
bridges—thousands of wharves—thousands of flags must be brightly illuminated—for motives of PROTEC- 
TION and of PATRIOTISM. 


A national demand for better lighting that is without parallel in the lighting business is now sweeping 
this country—and the answer is NATIONAL MAZDA C lamps. 


You are in a position to further the interests of your community—your country. Those who need 
light but are less familiar with the means of getting it and of using it must of necessity depend on you. 


The use of artificial light for protective purposes is treated of in a bulletin just off the 
press and published by our Engineering Department. A copy is waiting for you if you will 
send in your request to the Department namcd above—also, a copy of another bulletin on in- 
dustrial lighting. 


Gra NELAPARK CLEVELAND 


Member Society for Electrical Development Do It Electrically" 
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Westinghous 
CS treet Lighting Systems 


Z 
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Street Hood for Low Candle- 
Power Mazea Lamps 


A Complete Line of 
Street Lighting Equipment 


Luxsolite Fixture with Holophane Refractor 
“For High Candle-Power Mazda Lamps 


Luxsolite Fixture with Diffusing Globe 
For High Candle-Power Mazda Lamps 


Constant-Current Regulators; Luxsolite Fixtures for high candle power 
Mazda lamps; Street Hoods for low candle power Mazda 
Lamps, suitably arranged with diffusing globes or Holophane f, 7 

Refractors for any service. E ' 

Also ornamental posts, brackets, cut-out pulleys, ( Pd A 

mast arms, and other specialties forming a complete 

line of equipment for any location, 


Send for Illustrated Catalogue 7-A. 


WESTINGHOUSE 
ELECTRIC 


Conetant-Current Regulator 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


Atlanta, Ga. Charleston, W,Va. *Dallas, Texas opli St. Louis, Mo. 
Birmingham Ala, N E Dayton, e. Kansas City, Mo New York. N. . aithakeciey. Uub 
33 uo, + Chattan Tenn. Denver, Colo. Louisville, Ky. ` maha, Neb San Francisoo, 
Boston. Mass. Chicago, Il Detroit, Mich Angeles, Cal Philadelphia, Pa. Seattle, Wash, 
Buffalo, N.Y Gincinnati, O. Duluth, Minn Memphis. Tenn Pittsburgh, Pa N. I. 
Butte, Mont. 1 8 EI Paso Texas Milwaukee, Wie. ortland, Ore o, O. pe 
W. E. & M. Co., of Texas N Indianapolis, Ind. Minneapolis, Minn. hester, N. 1 Wflkes- Barre Ps. 


O 
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Feeder 


Westinghouse Induction Regula- 
tors in Substation of the Cleve- 


land Electric Illuminating Co. 


Voltage regulation on 


the large distributing system 
of the Cleveland Electric Illum- 
inating Company has been effect- 
ually provided by the proper appli- 
cation otf Automatic Single-Phase and Polyphase 
Induction Regulators. 


Economy in line copper makes the use of Feeder Regulators im- 


perative on nearly all central-station systems. Local conditions will 
determine whether single or polyphase regulators, or both, should 


be used. 


We will gladly help in your voltage regulation problems. As a 
beginning ask our nearest office for Leaflets 3916, 3919 


and 3927. 
Westinghouse Electric & 


‘ HUM X 4 a * 

| iir : Manufacturing Co. 
Hil) Maan a , EAST PITTSBURGH, PA. 668 
BNA . 


Sales Offices in All Large 


merican Cities 


WESTINGHOUSE 


ELECTRIC 


Westinghouse 
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Everybody knows 


DURADUCT | 


(Reg. U. 8. Patent Office ) 


by this box 


The small sizes of Duraduct (2/8” and 1/4”) are 
shipped in strong corrugated fibre boxes. 
Therefore it reaches you in perfect condition with- 
out collecting freight car and station dirt. 

re also makes Duraduct easy to handle and 
stoc 


All good jobbers have it. 


TUBULAR WOVEN FABRIC COMPANY 


MANUFACTURERS ~ PAWTUCKET, R. I. 
GENERAL SALES AGENT — A LL BERRY 


HA B 
97 WARREN ST. NEW YORK — 9 80.GLINTON ST. CHICAGO. 


; Diii 
Amer Ferme Company istributors for Canada 
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Your Service to Your Community 


demands continuous street lighting from dusk to dawn. 
An accidental out' may mean the opportunity that a 
You can’t explain Hen; the 
thing to do is to substitute zow a 


KUHLMAN TRANSFORMER 


marauder is waiting for. 


UNDERGROUND TYPE 
Series- Multiple Transformers 


for every suspected unit on your lines. For general light- 


ing and power there is a Kuhlman'' to meet every need. 
while for street lighting our SERIES - MULTIPLE 
TRANSFORMER leads the field. When connected be- 
tween the series line and the drop or riser to the lamp it 
insulates the latter effectually from the high potential 
of the former, and protects the lamp against destructive 
surges. The current will remain constant with 25% of 
lamps out so there is a liberal margin of safety. 


Our guarantee says “Unconditionally” no chance for uncertainty 
as to your rights. What are your needs. 


Kuhlman Electric Co. 


Bay City Michigan OVERHEAD TYPE 
Buffalo, N. Y. Toledo, Ohio Minneapolis, Minn. Charlotte, N. C. 
21 N. Sixth Street 17-19 E. Sixth St. 


280 Carolina Street 27-32 St. Clair Street 


Reg. U. S. Pat. Off. 


This trademark always in 
red on every Hygrade lamp 
and carton. Hygrade Lamps 
live up to or exceed every 
known standard of quality in 
incadescent lamps. 


HYGRADE LAMP CO 


Old Friends First 


Because we believe that once a dealer 
starts to sell Hygrade Lamps he should always 
have Hygrade Lamps on hand to sell is why, in 
spite of the serious shortage of lamps last year, 
to our knowledge no Hygrade dealer got out 
of stock. 


This year we shall continue looking after 
our old friends first. The quotas of Hygrade 
regular dealers will be filled before any new cus- 
tomers are taken on. 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
| Lafayette, Indiana 
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Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot 5 1 F. WA 
water-heater that is inexpensive to buy and use, is easily 3 l 
installed, can't be upset, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 
offer them a 


“GEYSER” Electric Hot 
Water Heater 


it'sjas good as sold. Just a turn of the hardle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 
is a GEYSER ” dealer we forward them to him. Are you 
in, line for this profitable year-round business in your locality ? 


\ 
J 
l 
l 

l! 
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Write to-day to 


Bridgeport Electric Manufacturing Co. 
Bridgeport 2 Connecticut 


| 
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Easily attached to any 

pipe—replaces the reg- 

ular faucet. 
al 
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Cutting the Cost 


is now the duty of every patriotic American; every dol- 
lar saved releases another dollar to help the nation. 
You can do your part by eliminating the waste caused 
by poor lighting in your own shop and those of your 
customers. The readiest way to do it, for both cost 
and results, is to install 


INDUSTRIAL REFLECTORS 
and DIFFUSERS 


They distribute the light evenly, are easily kept clean, 
and will stand up under severe conditions. Only 7.5 
per cent. is absorbed in the bowl, yet workmen’s eyes 
are protected from glare. That means no eye- strain 
with its slackening of speed and lack of accuracy. 


“Do your bit” by checking up the places 
which need better lighting; then ask us to 
specify the remedy. Bulletin 7-A will help. 


Luminous Specialty Company 


Indianapolis, Indiana 


This molding effectually eliminates every danger due to unpro- 
tected surface wiring. It is quickly and easily installed and can be 
painted or enameled to match walls or woodwork. Used exclu- 
sively for extension work in many of the finest buildings in this 
country. 


Write today for 96-page handbook and 
National Metal Molding sample 


National Metal Molding @ 


Manufacturers of 


Electrical Conduits & Fittings 


1108 Fulton Building, PITTSBURGH, PA. 


Chicago Detroit Philadelphia San Francisco 

Dallas Los Angeles Portland Seattle 

Denver New York Salt Lake City di. Louis 
Havana Manila Paris 


CANADIAN DISTRIBUTORS—CANADIAN GENERAL ELECTRIC COMPANY, LIMITED M 4 
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The Spirit of 1917 


Rally Your Dollars 

Around Old Glory 

Subscribe NOW 
to the “Liberty Loan” 


LIBERTY 
BOND 


JUNE, 1917 


and Help Win the War 


War is a grim business. More than human 
valor is essential to win it, though the causes 
engendering it are the highest human ideals. 


It is equally important for us all to see to it 


that our brave boys are properly fortified with 
guns, munitions, clothes, food, hospital supplies 
and all the other necessary materials so essential 
for them to wage war successfully. 


Every little bit will help toward accomplish- 
ing this desirable end. Even so small a sum as 
$50, if you cannot spare more, will aid in winning 
the war, for it will purchase a Liberty Bond. 


No greater act of patriotism can be shown to 
the Stars and Stripes than to thus consecrate your 
spare dollars to the cause of Liberty and World 
Wide Democracy in whose defense and for whose 
perpetuation our sword has been unsheathed. 


We all of us cannot go to war. It is just as 
important that many of us remain at home, as 
soldiers of our great economic army, upon which 


Full information regarding partial payment plan, and 
special plans for co-operation between employers and 
employes, may also be had on application to this paper 


the nation must depend forall of the supplies and 
wealth, without which no war can be successfully 
prosecuted. But there is nota single one of us 
who cannot prove ourselves fired by an equal 
patriotic fervor by taking as many of the Liberty 
Bonds as our means will permit without impair- 
ment to our financial resources, 


These bonds will bring you an income of 
312% per annum; they are subject to no tax, 
except inheritance taxes, and what is exceedingly 
attractive about them is that they are readily 
convertible in later bond issues of the Government 
if their issuance becomes necessary, should they 
Carry a larger interest yield. You can subscribe 
for any amount—$50, $100, $500, $1,000 or more. 
Subscriptions must be placed in time to reach the 
Treasury Department or a Federal Reserve Bank 
by noon, June 15, 1917. You pay as follows; 2% 
with application; 18% on June 28: 20% on July 
30; 30% on August 15; 30% on August 30, or in 
full at any time. 


Ask your Banker, Postmaster, Express Agent, or Us for 
an Application Blank—no charge for the service. 


DO IT NOW 
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Happenings of the Month 


National Electric Light Convention 

Untorseen problems arising from the entry of the United States 
into the war compelled the National Electric Light Associa- 
tion to abandon its convention originally scheduled to be held 
at Atlantic City during the week beginning May 28. Instead a 
special meeting was held in the Engineering Societies Building, 
New York, on May 23-24. The report of committees and the 
various papers were read by title only. It was essentially a 
wartime convention, the kevnote being sounded in the following 
resolution which was adopted at the opening meeting: 

Resolved, That the sub-committee appointed by the public 
policy committee—namcly, Messrs. Lieb, Edgar, Insull, McCall 
and Wagner—be continued as a committee of the association, 
with full authority to take such action in behalf of the asso- 
ciation as they may deem advisable to establish full co-opera- 
tion between the United States government and the electric 
light and power industry of the country, to the end that the 
best industrial results may be obtained in connection with the 
prosecution of the existing war. The committce is authorized 
to establish or join in establishing and maintaining an office in 
the city of Washington if deemed advisable and to incur such 
expenses in the performances of its duties as it may find neces- 
sary. 9 

The convention opened with the reading of the address of 
President H. A. Wagner in an auditorium decorated with the 
colors of France, Great Britain, and the United States, also the 
tramp of soldiers, and the raising of a flag while the audience 
sang “America.” 

In presenting the report of the Public Policy Committee, W. 
W. Freeman said that the continued maintainance of reliable 
service on the part of the public service companies 1s as neces- 
sary a factor in supporting our sinews of war as is the raising 
of an army. It was this committee, he added, that appreciated 
the need of a sub-committee on war conditions, and hence ap- 
pointed the committee whose names appear in the resolutions 
printed above. 

Speaking informally for this sub-committee, J. W. Lieb cited 
labor conditions in the British Isles at the beginning of the war, 
especially in reference to the employes of the electric public ser- 
vice companies. The British Government realizing the need of 
properly maintaining electric service modified its orders so that 
the call to the colors was not allowed to interfere with the elec- 
tricity supply. 

On the subject of making provision for the employees of 
American public service companies who may enlist or be drafted, 
Mr. Lieb said that the matter of looking after the interests of 
employees who go to the front is one requiring great care. 
Overzealousness in this respect might threaten bankruptcy he de- 
clared. He read extracts from a letter written by P. 
H. Gadsden of the Charleston (S. C.) Consolidated Railway & 


Light Co., in which reference was made to the opinion of a 
special committee of the United States Chamber of Commerce 
on war payrolls. This committee contended that employers 
should not assume any responsibility for wages of employees 
enlisting in the army or navy. This burden, in the opinion of 
the committee named above, should be borne by government, or 
provided for by public subscription as in England and Canada. 

Other matters due to wartime conditions discussed by Mr. 
Lieb related to the substituting of women for men who are 
called out, the scarcity of metals and the use of other than 
standard metallic substances, the scarcity of coal, and the pro- 
tection of property. 

J. E. Aldred, chairman of the board of directors of the Con- 
solidated Gas, Electric Light & Power Co., of Baltimore, who 
also is interested in the Montreal Light, Heat & Power Co., in 
reply to that part of Mr. Lieb’s talk which concerned the paving 
of emplovees called to the colors said: 

The Montreal Light, Heat & Power Company, with an aver- 
age number of 1.375 emplovees during the last three years, had 
an average enlistment of Io percent. At $1,000 a vear each, or 
even $1,500 a year, that would amount to less than $200,000, 
and anybody who knows anything about the conditions of the so- 
called Civic Investment Company and the Montreal Light. Heat 
& Power Company will not for a minute think that we would 
have “gone broke” on $200,000 a vear, and that same thing ap- 
plies to every other company that I have knowledge of in Can- 
ada. 

As a result of putting into effect this proposition of agree- 
ing to pay our men, we not only stimulated enlistment, but we 
stimulated the efficiency of the force that was left at home, and 
we have not suffered by reason of losing as much as 10 percent. 
of the men. In fact, the efficiency has been maintained, and 
we have done 30 percent. more business than we ever did in any 
one year’s history of the company. 

Now, it has been said in regard to this matter that the bur- 
den would be excessive on companies, and we are talking about 
companies in the United States. We have not found the bur- 
den excessive in Canada, and we furnished probably six men 
to every single man that will go to the front from the United 
States. 

That plan is still in effect, and it will stay in effect as long as 
the war continues. What we are trying to do at this time is to 
get men to the front, and we are not worrving about the men 
that stay at home. 

This live topic was also discussed by J. B. McCall, L. A. Fer- 
guson, C. M. Cohn, W. B. Tuttle, and Samuel Scovil. The two 
speakers representing the Canadian power companies were un— 
reservedly in favor, if need be, of paving the men that go to 
the front the difference between their regular salaries and the 
wages paid by government, while some of the men representing 
the American companies were rather non-committal. Applause 
greeted W. W. Freeman of the Union Gas & Electric Co., of 
Cincinnati, when he said: “I feel so far as the organization for 
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which I am responsible is concerned that I would rather err on 
the side referred to by Mr. Aldred this morning than on the 


other side.” å 


J. B. McCall, chairman of the Finance Committee, read in 
report of the treasurer, W. H. Atkins, of Boston, who was ab- 
sent. The report showed the association to be in a healthy con- 
dition, and the membership to exceed 15,000. 


The seriousness of the conditions attending the supply of coal 
was discussed at some length by Messrs. McCall, Wagner, Har- 
riman Barrows, and Edgar. On this important subject H. I. 
Harriman. of the New England Power Co., said that the in- 
crease in cost of coal at the mine and the difficulties attending 
land and water transportation to New England coast’ points de- 
manded immediate and insistent attention. If attention is not 
given to it soon, he said, and it is allowed to drift until cold 
weather, there will be a grave crisis, at least in New England. 


The convention closed after the morning session on Thurs- 
day, May 24, with the election of the following officers for the 
ensuing year: president, J. W. Lieb, New York Edison Com- 
pany; first vice-president, W. F. Wells, Edison Electric Illum- 
inating Company of Brooklyn; second vice-president, R. H. Bal- 
lard, Southern California Edison Company; third vice-presi- 
dent, Samuel Scovil, Cleveland Electric Illuminating Company; 
fourth vice-president, D. H. McDougall, Toronto Power Com- 
pany; treasurer, W. H. Atkins, Edison Electric Illuminating 
Company of Boston; executive committee, Paul Spencer, United 
Gas Improvement Company; Walter Neumuller, New York 
Edison Company, and E. W. Lloyd, Commonwealth Edison 
Company of Chicago. 


+ 4 + 


Westinghouse Annual Report 


The annual report of the Westinghouse Electric & Mfg. Co., 
of East Pittsburgh, Pa., for the year ending March 31, 1917, 
was issued on May 28. This report shows the company to be 
in excellent physical and financial condition. The company’s 
consolidated statement of income and profit and loss for the 
last 12 months gives the following details concerning its busi- 
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ness: 

Gross Earnings “UeUUUin S0, 530, 4.42.00 
G ³ĩðĩſ ee oe es 72,077,751.53 
Net Manufacturing Profit .............. $17,461,600.56 
Other: hennes il ke 1,380.546.57 
Gross Income from all Sources ........ $18,848, 237.13 
Deductions from Income: Interest on 

Bonds, Debentures, and Notes ........ 768, 348.30 
Net Income Available for Dividends and 

other Purposes <saissslaetvsaketeauws $18,070,888.83 
Profit and Loss Credits: Proft and Loss 

—Surplus, March 31, 1016 ... .... ..... 9,246,707.03 
CCC Ü ũ¹eu n na RER 8.27, 326,505.86 
Profit and Loss Charges: Dividends, Re— 

serves, Miscellaneous ss Q,221,297.20 
))))ö· )] $18, 105,298.66 

ob e 4 
Edison Medal for Tesla 


At the annual meeting of the American Institute of Electrical 
Engineers in New York, on May 18, Nikola Tesla was awarded 
the Edison Medal for “meritorious achievement in electrical 
science and art.” A. E. Kennelly, chairman of the committee, 
announced that it was awarded principally for Mr. Tesla’s de- 
velopment of the rotating magnetic feld—the fundament prin- 
ciple that made possible the use of alternating current for oper- 
ating motors—and also for his work in the realm of high-fre- 


quency currents, 
Charles A. Terry, who was associated with Mr. Tesla in some 
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of his research work, said that the idea of creatmg a rotating 
magnetic field without the use of commutators came to Tesla 
in 1878, when he was a student in the polytechnic school at 
Gratz. He worked on it for 10 years, lack of funds and labora. 
tory facilities compelling him from time to time to accept the 
average inventor’s lot. In 1887 he interested his business as- 
sociates and W. A. Anthony in his work, and in May, 1888, read 
his epochal paper entitled “A New System of Alternate-Cur- 
rent Motors and Transformers” before the Institute. Presi- 
dent H. W. Buck, in presenting the medal, said that Tesla's 
conception of the rotating magnetic field made power trans- 
mission practicable and encouraged the development of the 
Niagara Falls and other power plants that base their useful- 
ness on the generation, transmission, and utilization of poly- 
phase currents. 

$ $ + 


AmericanInstitute of Electrical Engineers 


At the thirty-third meeting of the American Institute of Elec- 
trical Engineers was held in New York on May 18, the affairs 
of the Institute for the fiscal year ending April 30, were re- 
viewed in the form of a report from the board of directors. 
This report showed the financial operations, also the status 
of the membership. The total number of members of all grades 
on April 30, was 8,170, a gain of 408 over that of last year. The 
following officers were elected to serve during the coming year: 

President, E. W. Rice, Jr., Schenectady, N. V.; vice: presi- 
dents, Frederick Bedell, Ithaca, N. V.; John H. Finney, Wash- 
ington, D. C.; A. S. McAllister, New York. 

Managers, Walter A. Hall, West Lynn, Mass.; E. H. Martin- 
dale, Cleveland. Ohio; W. A. Delmar, New Vork: Wilfred 
Dykes, Pittsburgh, Pa.; treasurer, George A. Hamilton, Eliza- 
beth, N. J. 

The annual convention of the Institute which was scheduled 
for Hot Springs, Va., late in the season has been cancelled. 
In place of the convention there will be a special two-day meet- 
ing in New York on June 27-28. At this meeting the papers 
prepared for use at the convention will be read and discussed. 


+ + 4 
More Than 200 Minneapolis Company 
e Employees Pledge Farm Help 


Two hundred and twenty-seven employees of the Minneapolis 
General Electric Company have pledged themselves to utilize 
their vacations on the wheat farms this Summer in response to 
the appeal of the city for help to supplement the rural labor in 
increasing crop production. General Manager R. F. Pack had 
offered the hetp of 100 emplovees and communicated the plan to 
them with the result noted. The Minneapolis Tribune of May 
o said: “It was such a shock to the officers that they felt com- 
pelled to reduce the number of employees to be so spared to 
110 in order, as Mr. Pack said, to have a sufficient force to run 
the plant.” 

+ * + 


Impounding Western Waters 


Application has been filed with the California Water Commis: 
sion by the Western States Gas and Electric Company for per- 
mission to conserve the waters and create storage facilities at 
Medley Lake, Echo Lake, and Twin Lakes, in the amount of 
5,000 acre-feet, 7,000 acre-feet, and 8,000 acre-feet, respectively. 
It is estimated that this additional storage is necessary to oper 
ate the new hydroelectric plant which the company contem- 
plates building above its present plant on the south fork of 
the American River, about nine miles above Placerville. The 
present plant has a capacity of 8,000 hp., and it is estimat 
that the new plant will be capable of developing 40,000 hp. 
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ELECTRICAL AGE S 


n The Electrical Equipment of a Monumental 


New York Office Building 


By Benjamin Gross 


Modern electrical installation practice and engineering has been thoroughly ex- 
emplified in the unusual equipment just completed in the Telephone and Telegraph 
Building, erected jointly by the American Telephone & Telegraph Company and the 
Western Union Telegraph Company at Broadway, Dey and Fulton Streets, New York 
City. One of the features is that the building was erected in three sections and the 
electrical installation so made as to present the appearance of a one-unit job when 
finished, even though the private generating plant for the entire structure is in the last 
section erected for operation. The story in this and next issue will tell how this was ac- 
complished, how the necessary temporary supply for the first section was provided un- 
til such time as the last section was erected and the plant in the latter put in operation, 
the difficulties that had to be overcome in making the permanent connections between 
the plant and the feeder net work in the fi: st section, the very flexible elevator feeder 
service, the installation of the riser feeder conduits for lighting, telephone miscellaneous 
telegraph and low tension bell supply with the steel structure, the special methods of 
circuit construction and many other unique features—all of which are illustrated by 
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numerous photographs and drawings.’ 


The old building occupied by the Western Union Tele- 
graph Company and its subsidiaries, until the time of the 
completion of the first section of their new home, was com- 
pleted in the year 1875. Its condition and equipment through- 
out was therefore in these days of building progress anti- 
quated and considerably worn, as is well known to all who 
had any transactions in this old, one time “modern” office 
building. The erection of the new building on the same site 
required of course the demolition of the old one before any 
construction could begin. But the Western Union Telegraph 
Company could not vacate their entire quarters at one time, 
due to which reason the new structure was designed to be 
erected in sections so that the whole group of offices includ- 
ing the telegraphic departments could be housed in the first 
section, then the old building demolished and the remainder 
of the new building completed. A portion of the western end 
of the old building was vacated, and this part along with a 
small building adjacent thereto was torn down and the foun- 
dations laid for the initial section, known as section “A.” 
This consisted of a portion composed of 4 bays on Dey 
Street, and as deep towards Fulton Street, in all approximate- 
ly 5300 square feet; it is 27 stories high above and has 3 
basements below the street, known as Basement “A,” “B” 
and “C.” This forms the western end of the entire structure. 
The Western Union Company continued to occupy the 75% 
portion of their old building, crowding their remaining 
offices into it, until such time as section “A” could be made 
ready for occupancy. 


When completed, all was moved over, the remainder of the 
old building demolished, and the erection of the larger por- 
tion of this monument to modern construction was commenc- 
ed. The latter known as Broadway or Section “B” is ap- 
proximately 200 feet long on Dey Street and 75 feet wide on 
Broadway and has 27 stories above and 5 basements below the 
street. The upper stories are 12 ft. 6 in. high for a consecu- 


"Subsequent issues will contain descriptions and illustra- 
tions of the plant which is remote controlled from a bench 
board and switch board, the naked copper bus-bar sys- 
tem, installed five floors below the street level, connecting 
the generators to the feeder switch board, the highly 
efficient steam and electric units, the manner of motor 
control, the thorough and comprehensive telephone and 
low tension call bell system, the provision made for the 
telegraph departments, the exit to the present Broadway 
subway, to the Hudson Terminal buildings and the fu- 
ture new subway system along Church Street and numer- 
ous other items of interest. 


tive pair with a 13 ft. 6 in. floor between consecutive pairs. 
The second floor of the Broadway section is entirely omitted 
making the ceiling height approximately 35 feet. The third 
basement below the street or Basement C“ contains the 


Fig. I Telephone and Telegraph Building, Broadway and Dey 
Street, New York 

engine generator plant, while a portion of Basement “D” ex- 

tending through “C” contains the boiler plant. Practically the 

three entire lowest basements are devoted to the mechanical 

plant. There is also a portion extending into Fulton Street 

which is approximately 80 ft. long from the northern main 
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building wall with a face on Fulton Street approximately 35 
ft. wide. It forms a “T” with the Dey Street structure. This 
narrow portion known by some as Section “C” or the Fulton 
Street wing has also 27 stories above and three basements be- 
low the street, but in addition a three story tower at the 
northern end. All in all, the approximate total floor area is 
620,000 square feet above the street and 97,000 below, or a 
grand total of 717,000 square feet—over 17 acres. 

The building is entirely of fire proof construction, being of 
all steel structure, with curved terra-cotta arches, terra-cotta 
and brick partitions, metal lath furred, down hung ceilings, 
hollow metal door jambs, frames, doors, chair rails, picture 
and wire molds, etc. 

The conduit used was over 460,000 ft. varying from ¥ in. to 
4 in., 435,000 ft. of this quantity being from V in to 1 in. 
The total amount weighs approximately 640,000 pounds. 
There was approximately 430,000 feet of branch wire used 
included in a total of over 790,000 feet covering also feeders 
and bell signal work, but not including telephone and tele- 
graph wiring. The sizes varied from No. 19 B & S to 700,000 
C. M. 

Service Temporary and Permanent 

The principal problem was to provide adequate and flex- 
ible service in the first section, from an outside supply, at 
the same time arranging the system in such a manner that 
it could eventually be connected to, fed from and controlled 
at the isolated plant in Section “B,” which could not be made 
ready for operation in 
less than three vears af- 
ter the erection of the 
“A” section was started. 
An economical means 
was required for pro- 
viding outside service 
which was taken from 
the central station com- 
pany’s mains, through 
temporary appliances at 
the same time, so ar- 
ranging such parts of 
the equipment as were 
permanent that they 
could be later connected 
to the house plant with- 
out any interruption of 
service. 

With the aid of 
schemes carefully de- 
veloped, the change was 
accomplished during 
working hours, the tem- 
porary central station 
service cut off and the 
new feeder cables. from 
the plant connected to 
the permanent system in 
i Section “A” with less 

Risers. ae 

than a second’s interrup- 
tion in lighting, and absolutely no interruption to power; at the 
same time all temporary equipment was removed: with practical- 
ly no indications remaining of any outside temporary service 
supply. i 

The entire first section is controlled from a series ot pan- 
els, one on each floor mounted in a vertical chase or riser, 
shaft, a sort of closet being formed on each floor. This room 
or space on each floor is about 6 ft. by 6 ft. These panels are 
fed from a number of feeders which were installed perman- 
ently down to a large pull box located at the foot of the 
shaft in Basement “A.” This box is 8 ft. 6 in. long by 6 ft. 
2 in. wide by 8 ft. high, made entirely of % in. sheet steel 


Fig. 2—Cable Rack. Pull 
Box A. Small Cables are Tem- 
porary, Lorge Ones Permanent 


plates heavily braced, and provided with a separate and par- 
titioned section for telephone and miscellaneous telegraph and 
ticker systems. The vertical conduits containing the feeders 
terminate in the top of this box securely held in position. 
Each cable is fixed in a definite position clamped in place on 
a rack with porcelain adjustable clamps, and tagged with its 
service and polarity. (See Fig. 2.) The racks are made up 
of 1.5 in. angle iron set horizontally and having holes drilled 
on about 1 in. centers so that the clamps could be set in any 
position required for each cable. Each riser cable terminates 
in the vertical end of a tee connector, to which it is sweated 
firmly. 

A service board was installed by the central station 
company, and a temporary switchboard by the contractors as 
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Fig. 3—Rear View of Temporary Light and Power Switchboard 


per Fig. 3. The high grade of workmanship in the construc- 
tion and connection of this board even though for tempor- 
ary service is typical of the standard maintained throughout. 
One point deserving notice is the arrangement of the box 
set at the bottom of the board and conduits up therefrom. 
Each feeder is installed in its individual conduit nipple direct 
to the lugs to which it connects, which are on studs extend- 
ed beyond the busses, so the cables can pass directly into 
them with a minimum offset. This temporary pull box was 
constructed so that the portion above the floor could readily 
be removed with the temporary switchboard, and the re- 
mainder filled in and the floor finished over it. From this 
pull box conduits are installed in the floor to the main shaft. 
“A” pull box above described, for temporary feeders from 
this board to the permanent riser cables. These feeders 
terminated in the cross piece of the tee-connectors in pull 
box “A.” The temporary supply mains from the. service 
panel to this switchboard were run overhead in conduit to 
the central station meters mounted above the board. 


These temporary service feeder cables were just of sufh- 
cient capacity to carry the load of Section “A”, which were 
less than the final loads that included also parts of the sec- 
tion still to be erected. Each of the cables were run to the 
main pull box, racked, clamped and tagged similiarly to those 
from above, and connected to the horizontal bar of the T as 
shown in the sketch. These cables were likewise soldered in. 
The third leg of each T was left vacant to receive the cor 
responding cable from the building’s plant. Each connection 
was, of course, thoroughly insulated and taped. When the 
plant was complete and the feeders run between it and the 
pull box, they were carefully tested through for service an 
polarity, and then sweated into their respective terminals. 
These permanent cables are of the same capacity as the 
risers, the corresponding temporary ones being smaller as 
mentioned before. 


pass 
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The Permanent Supply Thrown On 

All was now ready for the change over, feeder by feeder, 
which was done during working hours. A system of com- 
munication between the plant and the temporary switchboard 
was arranged with lamps and telephones. The lamps were 
connected in at the temporary board (and located at the 
plant switchboard) so that when the outside supply switch on 
the respective feeder was pulled, the lamps went out. This 
was the signal to throw in the feeder switch at the house 
supply end, which was done at the instant the lamps went 
out and vocal signal was given. Spoken signals over tne 
telephone were used in addition to the lamps to avoid any 
possibility of trouble as the lamps might burn out or a con- 
nection be accidently broken, thus misleading the operator at 
the plant. By this means feeder after feeder was thrown 
over with a second’s interruption and so systematically as to 
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Fig. 4—Rtse Shaft Sections, Second Floor 


reduce the chances of trouble or error to a minimum. Now 
the temporary feeder connections were sawed off each cable 
carefully, one by one, while alive from the plant end; each 
connector being again thoroughly and finally insulated and 
taped. The cables from pull box “A” to the temporary 
switchboard were withdrawn from their pipes and the switch- 
board with its pull box underneath and overhead and the 
service cables and conduits to this board, were all removed. 
As explained these latter were installed exposed on the ceil- 
ing. Now nothing was left of the temporary work except the 
few pipes under the floor (the removal cost of which would 
be more than their value) and every indication of such work 
had been eliminated. © — ` > 
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Riser Shafts 

The layout of the shaft as per Fig. 4 was made from care- 
ful measurements taken at the building shortly after the steel 
and floor arches were erected. The riser system including 
all the boxes was then installed before the walls were built, 
and exactly as designed. The method of support of all this 
work is substantially the same as that in shaft B, which is 
fully described hereinafter. 

As completed, there are two panels on each floor, one in 
Section “A” and the other in the Broadway end. In order 


— — = 
Fig. s—Shaft A Before Erection of Enclosing Walls 


that the finished building be electrically controlled in approxi- 
mately equal parts, it was necessary to feed some of the 
circuits in the second portion erected from Section “A.” The 
entire Fulton Street wing was also to be controlled from the 
“A” panel. ` Therefore conduits were installed from these 
panels to and through the temporary wall erected on the east 
end of the first section. When the second and third sec- 
tions were so far advanced as to permit the installation of 
floor work, these conduits were “picked up” and continued to 
their final destinations. This involved considerable large 
pipe for low tension signal and telephone work and particu- 
larly in basement “A” for the permanent feeders from the 
plant. This is where the most interesting piece of conduit 
work was accomplished. This conduit installation will be taken 
up in detail in our next issue. 
(To be continued) 
bo 4 4 | 

The Public Service Commission of Missouri holds that a con- 
summer using electricity for both business and residence con- 
sumption at the same location is entitled to have the service 
measured by a single meter and to have the benefit arising 
from a rate based upon the total consumption. There is no 
discrimination as the cost of furnishing such service is less than 
the cost of furnishing service over separate business and resi- 
dence connections. In this case the proper monthly minimum- 
charge is held to be the maximum monthly minimum-charge 
made for business consumption. 

In a complaint against a minimum meter charge the same 
commission points out the fact that the Public Service act does 
not prohibit all discrimination but only such as is unjust or un- 
reasonable or gives an undue preference or advantage to one 
class of customers. There is no unjust discrimination in classi- 
fying consumers and serving them under schedules of rates 
based more or less upon the average cost of service to con- 
sumers in each class. 
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Tubular Steel Poles 


Something About Their Construction and Increasing Use 


By J. Lambert Smith 


Safety and permanence are the governing factors in all modern first class pole in- 


stallations. 


Steel poles are rapidly replacing wooden ones. 


Steel poles are used for 


trolley lines or trainways, for telegraph and telephone lines, for transmission lines and 


for lighting, signal and flag poles. 


The tendency in modern railway, electrical, city or any 
construction in which poles are employed, is toward safety 
and permanence, for therein lies the basis of economic main- 
tenance. Poles come under the influence of this governing 
factor with the result that steel poles are replacing wooden 
poles in many places where the latter have heretofore been 
used. The useful, but clumsy, pole of wood served well the 
purpose for which it was intended in pioneer days but it does 
not meet the requirements of safety as does the more modern 
steel pole. The progress in the use of poles, however, is 
not altogether explained by the demand for safety and per- 
manence. There are various other reasons, but they are, 
in comparison, of minor importance and usually will be found 
to be more or less included in the broad scope of the “safety” 
idea. 

The very desirable movement toward civic progress is 
rapidly advancing through this country. Cities today must 
offer certain facilities for labor, transportation and similar 


Arc Lamp and Telegraph Poles of Steel 


manufacturing necessities, or manufacturers cannot be in- 
duced to invest their capital. In addition to these funda- 
mental requirements, a city should present an appearance 
of prosperity and evince the modern spirit of civic im- 
provement. 

One of the important civic improvements adopted by many 
of the more progressive cities, is the substitution of tubular 
steel poles for the old wooden street poles. This is largely 
due to the influence of the railroads, street railways, electric 


light and power companies, who, while desiring to improve 
their city, at the same time secure more efficient service 
for the capital invested. 

Growth of traffic or the prospective development of muni- 
cipal necessities must generally be anticipated and the con- 
struction made sufficiently strong to withstand the wear and 
tear that will develop within the period of durability. This 
is one of the primary functions of city planning and the 
knowledge of its importance has been gained only through 
expensive experience. Steel poles have been found best 
to fulfill the requirements in this method of discounting 
the future and it is only logical that they are being generally 
used. 

So, for carrying the wires of the overhead construction 
on the electric railway, telephone, telegraph and transmission 
lines, steel poles are taking front rank. Wooden poles, 
with short lives, and the increasing demand for the material 
in countless other fields of use, are coming down all along 
the line. Even were no scarcity being felt in the wooden 
pole industry, the danger which attaches to their use and 
their ungainly appearance would sooner or later practically 
exclude them from services to which steel poles are so much 
better adapted. On the other hand concrete poles are coming 
into greater use, although not so fast as the steel poles. 
It may be said of concrete poles, however, that they can 
never be as versatile in their application as is the tubular 
steel pole. In considering concrete and steel poles of equal 
strength, the steel will carry repeated loads which will 
crack the concrete. It is a question whether the cracks 
will lead to corrosion of the reenforcing in the concrete 
poles. 

In view of the increasing use of tubular steel poles, some- 
thing about their construction and application will not be 
out of place. Consideration of joints, dog guards, section 
lengths, deflection limits, etc., is mecessary to arrive at a 
true appreciation of the qualities which have made the steel 
pole so desirable for certain uses. Hence these qualities 
are more or less briefly outlined in the paragraphs that 
follow. 

Poles are used for a great varicty of services among which 
the following may be noted and set down in the sequence 
of the numerical frequency of use of tubular steel poles. 

(1) Trolley lines or Tramways. 

(2) Telegraph or Telephone lines. 

(3) Transmission lines. 

(4) Lighting poles. 

(5) Signal or Semaphore poles. 

(6) Warning, speed limit, tickler or safety poles. 

(7) Ornamental or Flag poles. 

While these are somewhat overlapping (e.g. tramway P 
may carry transmission or feed wires; lighting poles may be 
ornamented, etc.) still the grouping may in a general way 
indicate the service and thus point to the appropriate con- 
siderations even though the determining factors may be 
nearly the same in most cases. 

Tubular Electric Line Poles. 

For railway work the steel poles most used ar 

30 feet long and are composed of 7-inch, 6-inch, and 5-inch 
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pipes. These are used for both center pole and span wire 
construction. Anchor poles are generally of 8, 7 and 6-inch 
pipes, although they are frequently made of larger sizes, 
often being of 10, 9 and 8-inch pipes. Poles 28 fect and 35 
feet long are used to a large extent; while such lengths 
as 29, 31 and 32 feet are less common. 

The British Standard tramway pole is 31 feet long; their 
standard permits of no other length. A large assortment of 
peculiar lengths are used some of which are 29 feet 6-inches; 
others vary one or two inches from the usual lengths, and 
at times the length is specified to fractional inches, even to 
one-sixteenth of an inch. This last is a practice which seems 
unwise, because the practical operation of assembling in- 
troduces variations of one-half inch not infrequently. How- 
ever, all such peculiar and difficult requirements that 
necessarily increase cost, relate to a very small percentage 
of the steel poles made. 

The length of poles seems to depend mostly upon the 
clearance required below the wires, in order to avoid injury 
to the wires, or injury from chance contact with those 
carrying high tension lines. The length is also affected, 
to the extent of several feet, by the nature of the ground 
in which planted and the depth of the frost line. The depth 
of planting above the frost line seems to give little aid in 
holding the pole, if, indeed, such depth does not tend to 
disturb the foundation of that portion below the frost line. 


Telegraph Poles. 


These considerations make it impossible to give any gen- 
eral statements as to the length of poles for telephone, 
telegraph and transmission lines. In some instances entire 
lines are carried at great height, as if the effort were to 
avoid chance contact. Such height may be required when 
the lines are on public highways or at road crossings. There 
has appeared during recent years a tendency to place the 
lines at lower elevations and only to raise them when a 
line crosses a road or public property. This seems especially 
true of the high voltage lines, where there appears a strong 
tendency to have priyate right of way strips, even fenced 
in, and the wires carried low, except at crossings. The 
claim has been made that it is cheaper to use very high 
poles, long spans and great sags, but actual installations 
appear to tend toward the opposite construction. 


Section Lengths. 


The lengths of the section of pole have but little effect 
upon its strength, stiffness or weight, providing the butt 
section is not made too short, considering the strengths 
of the upper sections. 

Considerations of strength, stiffness, etc., at times suggests 
the advisability of such combinations as 4%-inch in 5-inch 
pipe, but these necessitate the assembling in a machine 
capable of forcing the smaller into the larger pipe. A forcing 
machine of this type is expensive to change, and such joints 
should be used only where it will be possible to order large 
numbers of identical poles, unless the use warrants paying 
the extra assembling cost incurred where only a few are 
made at one time. On short orders (only a few poles), 
it is better to use such sizes and thicknesses as will allow 
the insertion of the smaller pipe freely by hand, say at 
“least one-fourth inch difference in diameter between the 
outside diameter of the inserted pipe and the inside diameter 
of the larger pipe. This difference should never be less than 
three-sixteenth inch unless the quantity justifies the use of 
the forcing equipment, say 1000 or more identical poles. 


Special Joint Reductions. 

Considerations of strength, stiffness and great limit of least 
thickness sometimes leads to the choice of sizes of pipe that 
entail great reductions at the joints, viz., poles of II- inch, 
g-inch, 7-inch, 4%-inch pipes. These require heavy swaging 
at the joints before assembling the poles. After the poles 
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are assembled there is more or less risk of injury to the 
smaller sections when handling in transit or erection. It 
is frequently possible to obtain equal, or even a little greater 
strength, by the use of large and thinner pipes for the upper 
sections, and to do this without increasing the total weight 
appreciably. 

Material. 

The material of which steel poles are made is usually 
known as “Soft Mild Steel.” Its ultimate strength will 
average not less than 50,000 pounds per square inch, and 
its elastic limit—or yield point—not less than 30,000 pounds 
per square inch. The stiffness of poles depends upon the 
modulus of elasticity of the material. This physical constant 
is found to average about 29,000,000 for the steel used for 
these poles, and on first loading, to vary about the same 
extent as reported for other iron and steel by such authorities 
as Lanza. 

Deflection Limits. 

Many specifications have been drawn up requiring poles 
of widely different lengths and diameters, all to stand the 
same deflection; this figure is commonly six inches. A con- 
stant figure like six inches for deflection may be six times 


more than or one-third the amount it ought to be. Some 


framers of specifications have attempted to overcome this 
difficulty by reducing the limit deflection to three inches 
and some to and one-half inches. Against such it is proper 
to urge that one and one-half inches would not strain a 
pole 39-feet long of 4-inch, 3-inch and 2H. inch pipe suffi- 
ciently for the test to give any indication of the quality of 
the pole. It is more rational to use such load as will 
produce about a constant stress in the material and then 
fix the deflection limit to correspond. 

It is always desirable to use the largest diameter possible. 
This is so because the strength and the stiffness increase 
more rapidly than the weight as the diameter increases. 
On the other hand the weight increases more rapidly than 
the strength or stiffness (for one diameter) as the thickness 
is changed. 

Dog Guards. 

The argument has been advanced against the use of large 
diameters and thin pipes that they present greater surface 
and less thickness where corrosion is greatest. The de- 
terioration of poles, of all matcrials, occurs most rapidly at, 
or near the surface of the ground. In order to prolong the 
life of stecl poles it is necessary to protect this portion. 
Steel poles lend themselves most readily to this protection. 
A “dog guard,” made of a piece of larger and thicker pipe, 
may be slid over the pole from the butt end and then swaged 
and shrunk on so that one-third of its length will be below 
and two-thirds above ground. The “dog guards” are attached 
at a red heat, and effectually prevent water entering between 
the pole and the guard. By furnishing this protection, the 
“dog guard,” at least, doubles the life of a pole of extra 
heavy pipe, and trebles the life of the pole of standard 
pipe. The usual length of a “dog guard” is two feet and they 
are made with sufficient inside diameter to slide easily over 
the butt section. 

In the case of old poles which need repair this has been 
accomplished by the use of a “dog guard” placed over the 
pole and extending about the ordinary length of joint (18 
inches), each way from the injured portion, say four feet 
long, and then the space between sleeve and pole filled with 
rich Portland cement grout of a one to one or one to two 
mixture, made up with as little water as will allow it to 
surely fill all irregularities between sleeve and damaged pole. 


Joints. 

The joints between the sections of poles are made by in- 
serting the smallet pipe 18 inches into the larger pipe while 
the latter is at red heat, swaging down the heated portion 
and then allowing the joint to cool and shrink. The swaging 
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is done either in a hydraulic press or under a hammer. The 
former process is expensive when only a few poles are made, 
but it is speedy and produces as good work as the hammer 
on large quantities. The method of making joints should 
be left to the manufacturer. 

Although the length inserted is usually 18 ins., other lengths 
can be worked when required. Length depends on how the 
joint is to look when completed. Any joint that is assembled 
in the maker’s shop is usually called a “shop joint,” to dis- 
tinguish it from the “field joint” which, as its name implies, 
is a joint so shaped that it may be assembled at the point 
of erection. For long poles it is sometimes economical to 
ship without making the joints, as in the case where the 
poles require two or more freight cars for loading. In such 
cases the “field joint” is a necessity. It is slightly tapered 
to permit easy insertion. 


Joint Strength. 


The stength of the swaged joint has frequently been called 
into question because of careless workmanship or because 
attempted with improper tools. When properly made it 
meets all practical needs, and all those devices which reduce 


the section of metal at the joint should be avoided, because . 


they are at best makeshifts to hide poor workmanship. The 
regular swaged joint will easily withstand the test of being 
dropped three times, butt foremost, from a height of six 
feet upon a solid wood block with a rigid base, without 
telescoping at the joints. 

The question of the effect of joints on the lateral strength 
and stiffness of poles has often been raised. Many experi- 
ments have been made which show that the joints neither 
increase nor decrease the lateral strength, stiffness or set 
of poles, providing the joints are made with sufficient in- 
sertion. In these tests the crippling never occured at the 
joints, but always in the pipe where strains were greatest. 


The Advantages of Tubular Steel Poles. 


When steel poles are erected the general appearance forms 
a pleasing contrast to that presented by a line of ordinary 
wood poles which arc rarely of uniform height or diameter 
and are frequently distorted in shape. The tubular pole lends 
itself most effectively to uni- 
form service for both decora- 
tion and ornamentation as 
some of the illustrations will 
show. This advantage is one 
of the reasons why the tubular 
steel pole is attracting atten- 
tion and meeting much favor 
from public service corpora- 
tions. 

Steel poles in connection 
with satisfactory lighting sys— 
tems, present practically the 
sole solution to the problem 
of adequate illumination dis— 
tribution. The thorofares of 
cities, towns and surburban 
roads demand the most efficient 
lighting possible nowadays, 
and this service can be made 
decorative instead of unsight- 
ly with a cost which, in the 
long run, is economical. It is indeed doubtful if the large cities 
woud today be nearly so well lighted as they are if the tubular 
steel pole had not been brought into use, and certainly in 
no other way could the service be as entirely satisfactory. 

Streets and roads cannot be properly lighted unless the 
light is close to the surface. With the wooden poles this 
represents a serious difficulty. A wooden pole made from a 
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short tree is necessarily slender, and therefor liable to quick 
destruction from traffic damage. On the other hand a wood- 
en pole large enough to resist such destruction is usually 
unsightly. The tubular steel pole can be short enough to 
shed the desirable field of light, strong enough to withstand 
the damages from heavy traffic—and yet a decoration to a 
beautiful street instead of a conspicuous deformity. 


The steel pole may be used for trolley, telephone and 
telegraph wires in conjunction with its lighting system and 
many cities have come to recognize this admirable advantage. 
Also the hollowness of the pole may be made to serve an 
important use, as, for instance, carrying the wires to a 
fire alarm box, or police telephone station which is attached 
to the pole. In cities which prohibit overhead wire con- 
struction the tubular steel pole permits of the wires being 
brought from the underground cables up through the pole. 
Conversely the wires may be brought down within the pole 
and thus the highest safety is obtained in each case. 


Poles Bend Without Breaking 


The soft steel of a tubular pole will bend further than 
wood or concrete without breaking, a factor often of tre- 
mendous importance in time of storm. An instance in point 
was to be seen in San Francisco after the earthquake. The 
lines which were carried on tubular steel poles, although 
greatly distorted in most cases, did not fall to the ground 
and this probably saved many lives. 


A curious instance of a way in which the tubular steel 
pole served the “safety” principle was furnished by an electric 
railway which used structural poles. The effect upon the 
engineers on this road was similar to that upon the mortorist 
who is driving along side of a paling fence upon which 
the sun is shining. The structural poles obstructed the view 
and greatly distressed the eyes of the engineers, so that 
many of them refused to run over the road. As a result 
of this experience the newer electric lines have avoided 
such trouble by using tubular steel poles which obstruct 


the view less than any other pole and thus go further 


in the promotion of safety. 


+ 4 + 


High Rates and Deficits History of 
Oklahoma Municipal Plants 


A recently published report of an investigation of the prin- 
cipal municipally owned combination electric and water plants in 
Oklahoma shows that 22 out of 24 such enterprises finished the 
fiscal year ended June 30, 1914, with a deficit: 


Electric 
City Deficit Surplus Base Rate 

Blackwell $ 9,530 ioc per KWH 
Cherokee $320 12 
Claremore 6,809 10 
Clinton 3.087 14 

Cordell 1,693 16 

Edmond 8,526 1214 
Fairview 17,424 12 
Kingfisher 5,106 10 

Marlow 5,162 12 
Newkirk 9.043 10 
Pawhuska 8,373 10 

Pawnee 1998 10 

Perry 9,889 15 

Ponca City 15,715 10 

Purcell . 9,041 15 

Sallisaw 12,273 15 

Sayre 4.548 15 

Snyder 11, 870 15 
Stillwater | $1,474 10 
Wagoner 24, 604 Flat 
Tonkawa 7,081 10 
Weatherford 5,700 10 
Woodward 6,793 10 
Wynnewood 2,585 15 


JUNE, 1917 EE 


ECTRICAL AGE á zr 


Standard of Service and Care in the Operation of 


Electric 


Vehicles 


The following report was prepared recently by the Committee of Standards, Chi- 
cago Electric Vehicle Section, and will shortly be printed in booklet form for local dis- 
tribution. These rules are made with the object of assuring the owners maximum ser- 


vice and satisfactory results. 


Instructions for Care of Lead Storage Batteries 

The charging rates and normal ampere-hour capacity are 
stamped on the name plates (which are located on each battery 
tray). Ascertain from the vehicle or battery manufacturer the 
number of kilowatt-hours of electricity that normally consti- 
tutes a charge. 

Keep an account of the kilowatt-hours used for each charge. 

Determine the amount of charge already in the battery by 
testing the strength of the battery solution with a hydrometer. 

When a battery is only partly discharged, it requires only a 
part charge. Charging a battery that is already full is not 
only waste of electricity, but is injurious to the battery. See 
paragraph No. II 

Normal charging rates for batteries in general use are 
shown on the name plates attached to trays of battery. 

As a rule, do not exceed the charging rates shown on name 
plates; however, a higher rate than normal can be used in case 
of emergency, but under no condition, whether a boost or nor- 
mal charge, allow the cells to gas. When cells begin to give 
off gas, lower the rate of charge. Excessive gassing is injuri- 
ous to the battery. 

If any time during the charge the temperature of the elec- 
trolyte reaches 110 degrees F., the charging rate must be re— 
duced or the charge stopped until the temperature drops. Be— 
fore placing battery on charge the compartment should be 
opened to permit of free circulation of air. 

Do not allow a naked flame near the battery when charging. 

If a lead battery is discharged until it is practically empty it 
should be charged again, at least partly, without much delay. 


Keep the electrolyte one-half inch above the plates at all 
times by the addition of distilled water. 

If the mileage obtainable from a give charge of kilowatt- 
hours begins to fall off, the cause of the falling off should be 
determined without delay and the vehicle put in good running 
order. 

Height of Solution 

During charge, water of the solution is driven off as gas, 
and must be replaced with pure distilled water. 

Do not allow the level to drop below the tops of the positive 
tubes and never fill higher than the proper level as follows: 

TYPE A3, A4, A5, A6............ 14 inch above plate tops 

TYPE A8, Alo, A122. 1g inch above plate tops 

Watering 

When solution becomes low, fill to proper level, using for the 
purpose only pure distilled water which has been kept i in a clos- 
ed vessel. 

Never use anything but pure distilled water for replenishing, 
except when solution has been spilled, when standard renewal 
solution should be used. 

Take care, when filling, not to slop water over and around 


cells and not to exceed the specified height. If filled too high 


solution will be forced out during charge. 

In normal daily operation of battery, filling will be required 
about twice per week. If this is found insufficient, it is an in- 
dication that batterv is being charged too much. 

Charging 
Ventilation 
While charging, always open compartment in which battery. 


Condensed Instructions on Edison Battery—Electrical Data on Edison Battery 


Type of cell.................. A3 24 As A6 A8 Ario A12 
Normal discharge rate, amperes 22.5 20 37.5 45 60 75 90 
Normal charge rate, amperes.. 22.5 20 37.5 45 60 75 go 
Capacity, ampere-hours........ 112.5 150 187.5 225 300 375 450 


If allowed to stand for any length of time more than the usual 
number of kiiowatt-hours of electricity will be required to get 
it back to a fully charged condition. 

Do not depend on voltage readings to determine when a 
battery is fully charged. Use a hydrometer. 

The hydrometer readings of a battery in good condition will 
range between 1,270 and 1,300 degrees; the drop in specific 
gravity of solution from full charge to discharge is approxi- 
mately 10 points. 

Once every two weeks, immediately after the battery has re- 
ceived its regular charge, overcharging at the finishing rate until 
the gravity of solution stops rising. This can be determined 
by recording the specific gravity of a pilot cell once every hour. 
The overcharge can be stopped when two successive readings are 
alike. 

Once every month, at the end of the regular overcharge, take 
a reading of the specific gravity of all cells. 

If at any time the speciflc gravity of the electrolyte cannot 
be raised to normal after an overcharge, have a competent 
battery man examine the battery. 

When a battery is to remain idle for a period not to exceed 
four months, see that it is in good condition and give it an 
overcharge; then, once a month, a refreshing charge at the fin- 
ishing rate. Before putting it into service again, give it an 


= overcharge. 


is installed, so that gases may be allowed to escape. When air 
temperature is high, provide the greatest possible ventilation. 
Temperature 

The temperature of the electrolyte in the cells should never 
exceed 115 degrees Fahr. 

Open battery compartment as soon as vehicle comes in, thus. 
allowing cells to cool before being put on charge. 

Continued excessive heat on charge will shorten life of bat- 
tery. : 

Special Overcharges 


When battery is installed and ready for service, charge 12 
hours at normal rate. Repeat this long charge after 30 days’ 
service and again after 60 days’ service. Before starting am 
overcharge, the battery should be discharged completely and the 
solution brought to proper level. 


Regular Charge 


The proper length of charge is determined by the extent of the 
previous discharge. 

If totally discharged, recharge at normal rate for seven 
hours. If half discharged, recharge at normal rate for one-half 
of seven hours. If only one-quarter discharged, recharge at 
normal rate for one-quarter of seven hours, etc. 

If extent of previous discharge is unknown, charge at nor- 
mal rate until the voltmeter reading has remained constant for 
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30 minutes, at about 1.8 vollts per cell, with normal current 
flowing, 

If an ampere-hour meter is used, it should be set to operate 
20 percent. slow on charge. 

It will usually be found necessary to adjust rheostat every half 
hour or so to keep the current constant. Set current each time 
a few amperes high, so that it will not drop much below normal 
before the next adjustment. 

If necessary, and full capacity is not required, battery may 
be taken off charge at any time and used. 

Tapering Charge 

If current cannot be adjusted during charge, set rate high 
enough above normal (about so percent. above will be found 
right in most cases), so that as it decreases, due to rise of bat- 
tery voltage, it will average normal, and do not touch rheostat 
again until charge is finished. Charge the same number 
of hours as though rate were constant at normal value. By 
this method the rate will automatically taper, until at the end 
of charge it is considerably below normal. 

l Boosting 

In case of necessity (or emergency) a partial charge or 
boost can be given a battery in a very short time by starting 
the charge at 6o percent. higher than the normal rate. 

Low Rate Charging 

Never charge at less than normal rate, except toward the 
end of a tapering charge. Low rate charging does no perman- 
ent injury, but reduces the speed and mileage on the dis- 
charges immediately following. 

Cleaning 

The cells, travs and battery compartment must be kept dry, 
and care must be taken that dirt and other foreign substances 
do not collect at the bottom of or between cells. 

Solution Renewal 

The normal strength of solution is about 1.200 as measured 
by hydrometer, but may, at times, be as high as 1.230. 

In time it becomes weak, and if when tested after a full 
charge the hydrometer gives reading of 1.160 or less, cells 
should be entirely emptied and refilled with fresh solution, filling 
to the proper height. This will usually be required after from 
8 to 10 months of daily service, but the period will be longer 
or shorter according to the care taken in properly watering 


and charging. 


Never lay a tool or any piece of metal on battery. 
Always keep filler caps closed, except when necessary to have 
them open for filling. 


Daily Record 
A daily record should be kept on: 1. Height of solu- 
tion in cells. 2. Inflation and inspection of tires. z. 
Alignment of wheels. 4. Inspection of lamps. 5. In- 
spection of brakes. 


Rules Governing Drivers in Public Garages 


1. The clothing of all drivers to be kept in neat and 
clean condition at all times. 

2. All lights on car to be switched off on entering 
garage. 

3. Drivers to report any attentions needed by car. 

4. When calling for car, examine car thoroughly for 
damages, and, if any, car owner to be notified before 
car is removed. 

5. Such portion of floor carpet as would be stepped on 
by driver to be folded up before driver gets into car that 
is being delivered. 


Matters Which Would Subject Drivers to Discharge 
1. Use of intoxicating liquor on duty. 

2. Smoking in owner's car. 

3. Exceeding speed limit permitted by city ordinance. 
4. Driving needlessly on car tracks. 


Periodical Inspection 
In addition to items covered under heading of “Daily Rec- 
ord’—attention should also be given the following and a rec- 
ord kept: 

1. Care should be used in flushing to see that no water 
is spilled over battery, as this shortens the life of the bat- 
tery trays, and is the cause of severe grounds in the vehicle. 

2. When bearings are oiled or packed. 

3. Grease cups to be turned down twice weekly. 

4. The wheel bearings and differential on passenger 
vehicles to be thoroughly cleaned at least once every six 
months and new grease applied. On commercial vehicles 
this should be attended to more frequently. 

5. Particular attention should be given all brakes in 
order that they be absolutely reliable at all times. 

6. Controller to be inspected at least once a week. 


7. Brushes, brush holders and commutator of motor to 
be inspected once a week. 


8. All bolts, nuts and screws should be kept tight at 
all times. 
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Blank forms’ on which Battery Charging Records may be 
kept can be obtained, free of charge, by addressing the Chicago 
Electric Vehicle Section, N. E. L. A., or the Commonwealth 


Edison Company, Chicago. 
Caution 
Never put lead battery acid into an Edison battery or use 
utensils that have been used with acid; you may ruin the bat- 


tery. 
Never bring a lighted match or other open flame near the 


battery. l 
1For complete instructions secure Edison Storage Battery 


Company pamphlet form 825x 


9. Battery terminals to be cleaned and covered with 
vaseline at least once a month. 
10. Individual cell reading once a month. l 
11. Touch up paint once a month, such as wheel rims 
mouldings, etc. 
The Accuracy of Instruments 
Particular care should be taken to ensure all instruments used 
in connection with the operation of an electric vehicle are regis- 
tering correctly. Readings that are not correct are misleading 
and worse than useless. The accuracy of the instrument 08 
a new car or of a hydrometer or other instrument obtained 
from a dealer who is not able to guarantee its accuracy sho 
be carefully tested before the readings are relied upon. 
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EDITORIAL 


Rising Cost of Materials 


Those of us who eat to live know only too well how 
the cost of foodstuffs is climbing. Even dog biscuit 
is soaring, and that despite the fact that virtually no 
demand for it comes from dogs. The old economic 
axiom of supply and demand seems to play fast and 
loose when there’s a war on. The supplies appear 
though to come along somehow whenever a dollar is 
fished out of a pocket that formerly held but fifty cents. 
If anyone doubts the truth of this statement let him 
ask the manager of any public utility, say the manager 
of a power plant or an electric railway. He will tell 
you how much the cost of labor, coal, oil, cotton waste 
and repair parts has gone up since Germany started out 
to sitin the sun. The railway man says it takes about 
two fares to buy what could be had for one fare in 
antebellum days. He can get the stuff but he must 
have more fares. Judging from our own experience 
with dog biscuit and other things, we guess the rail- 
way man is right. He wants more revenue from his 
property to help him pay his mounting bills, so he has 
asked the public service commission hereabouts to let 
him tack on a charge of a couple of cents for trans- 
fers. If he wins the commission over to his side the 
people will stop transferring and take to walking; if 
he doesn’t win, his railway is headed for bankruptcy. 
In either event his pore not an enviable one. 

$ 


Convention Versus Conservation 


Acting on the suggestion of the War Board of the 
American Railway Association, electrical associations 
generally have abandoned their conventions at least 
for this year. This is one form of patriotism, for it 
helps to conserve the coal supply, avoids railway con- 
gestion, releases motive power and rolling stock for the 
moving of freight, munitions, and troops, and it aids 
in filling the ranks of the engineering regiments now 
forming for service in France. Instead of journeying 
to distant points to talk and discuss and eat, and then 
talk some more, our energetic association members 
can save time, carfare, board and lodging, and inci- 
dentally the nation, by sticking around home and tak- 
ing a hand at raising edible vegetables. He is a good 
engineer or artisan who can make a peck of beans grow 


where only ironweed and burdock flourished last year. 
+ + + 


Buy a Liberty Bond 

Uncle Sam has been caught in a tight place and is 
appealing to all his nephews and nieces to to help him 
out. He wants you to buy a Liberty Bond, outright 
if you can; on the installment plan if you must. He 
will pay you interest for the use of your money, inter- 
est at the same rate as that paid by the average sav- 
ings bank. With the money loaned him by you—he 
will pay you or your heirs the full amount loaned 
within the next 30 years—he will buy the sort of 
stuff that soldiers and sailors and airmen and hos- 
pitals and supply depots need in order to help squash 
a determined enemy that has been piling up similar 
stuff for the last 40 years. We have got to win this 
war or become a vassal nation, subject to the so-called 


Divine Right of a domineering military overload. Your 
Uncle Sammy isn’t designed to take kindly to that sort 
of thing, and he won't take it as long as he has re- 
solute allies and money, men, ships, munitions of war 
and the necessary hospital equipment to care for those 
who are stricken. Those who haven’t the cash on hand 
to buy a whole bond can buy part of a bond, and pay 
the balance from time to time out of savings. Saving 
means self-denial. In homely phrase it means going 
without; going without the things you want but do not 
need. Cut out the luxuries in the way of dress, eating 
and drinking, smoking, travelling for restlessness and 
kindred spendthrift habits and you will soon have the 
satisfaction of having done your bit. This reeling of 
satisfaction will be supplemented every six months by 
a little dividend, semi-annual interest on your bond. 
With the dividend money you can have your shoes 
shined, your clothes pressed and take your family to 
a motion picture show—all on your grateful Uncle 
Sammy, soon to be found somewhere in France. 


$ $ +$ 


Pocketbook and Patriotism 


At the convention of the National Electric Light As- 
sociation in New York last month some of the rep- 
resentatives of the American public service companies 
treaded cautiously on the subject of continuing the 
salaries of their employees who are called to the col- 
ors. One of the speakers talked somewhat at length, 
but only committed himsel: to this extent. “This ques- 
tion of adjustments for employees who go to the 
front,” he said, “is one requiring great care and will no 
doubt form an important consideration for your com- 
mittee in consultation also with other similar commit- 
tees. We are still not in a position to take a definite 
stand as to what may be the best policy to be pursued, 
and your committee will consider it one of its duties to 
1ollow this up, with a view of making a report at the 
proper time, and an interim report if it becomes neces- 
sary, through the public policy committee.” 

Not thus cautiously, with a weather eye on divi- 
dends and surplus, but with an assurance bred of con- 
viction and experience, came the reply from the spokes- 
men tor the Canadian public service companies. This 
man said: “With an average of 1,375 employees dur- 
ing the last three years, my company had an aver- 
age enlistment of 10 percent. Anybody who knows 
anything about the conditions of this company, will 
not for a minute think that we would have ‘gone 
broke’ on $200,000 a year. The same thing applies to 
every other company in Canada that I have knowledge 
of. As a result of putting into effect this proposition 
of agreeing to pay our men, we not only stimulated en- 
listment, but we stimulated the efficiency of the force 
that was left at home, and we have not suffered by 
losing as much as 10 percent. of the men. That plan 
is still in effect and it will stay in effect as long as the 
war continues.” 

Can we, with the service saturation point still far 
remote, afford to be less generous than Canada in the 
matter of making sacrifices to guard our liberties and 
our families and our homes? 


A Record of Successful Practice and Actual Experiences of Practical Men. 


Records of High Tension Transmission 
Cable Failures 


H. A. Cozzen, Jr. 


The recent increase in the cost of copper and other materials 
used in the manufacture of electric power cables, as well as the 
abnormal power demands due to “boom” industries has great- 
ly increased the loads placed on electric cables. In some in- 
stances the loads carried on certain sizes of cables were exces- 
sive and many failures have resulted. In other cases, cables 
have carried abnormal overloads with no unsatisfactory results. 
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However, the conditions have caused operating men to give con— 
siderable attention to the subject of cable rating, the influence 
of certain factors on ratings, and the effect of seasonal changes 
on the current capacity of cables. The majority of cable fail- 
tures may be attributed in general to overloading. Other causes 
of cable breakdowns are electrolysis, mechanical failures, and 
faulty manufacture or installation. 


In large utility companies where many miles of transmission 
cables are in operation, naturally there are a larger number of 
failures per year than in the smaller companies. In companies 
experiencing a large number of failures, steps are constantly 
being taken to ascertain the trouble and prevent interruptions. 
One of the best methods in use to reduce the number of failures 
is the maintenance of a comprehensive record of each failure 
and with this as a basis seek to analyze the cause and to remove 
it when possible. Such records are of intrinsic value when 
they serve to increase the distribution efficiency of a power 
system and promote the continuity of service which is the 
most desirable element in power distribution. 


The first form of record to establish is the routine report of 
a cable failure. The essential feature of this report is that 
it should give a clear story of the cable failure, stating the 
location, the operating conditions preceding the failure, the 
means of locating and the probable cause. Many other details 
may be included in such a report to suit the personal taste. 
The practical efficiency of the records is dependent entirely on 
the ability of the employee reporting the failure to narrate 
definitely and clearly the history of the failure so that anyone 
looking over the report several months later, will have a clear 
conception of just what happened. Unless this idea is carried 
out the records will be of little benefit in reducing failures on 
the system. 


Individual companies have their own forms for reporting 
failures and these are designed to meet local conditions. A 
representative type of form for reporting failures is shown in 
Fig. 1. This form is elaborate and goes into many details, some 
of which are not absolutely necessary for smaller companies 
and may be eliminated. f 

The report shown may be divided into four main headings 
which are: the data concerning the cable, the method of locating, 
the location with respect to the conduit line, and lastly, the 
probable cause. 


On the reverse side a description of the failure is given which 
is in many cases of greater value than the tabulated data 
Excerpts from a few of these descriptions as reccived from the 
trouble men follow and will illustrate the usual form: 


FAILURE NO. I 


“At 2:20 P. M, ‘J’ Cable working between ‘A’ Station and 
‘B’ Substation developed a ground and short circuit. By open. 
ing the disconnecting switches at Jackson Street, it was foun 
that the fault lay between C' Substation and B' Substatiom 
The bridge location showed on the ‘A’ station side of C Sub- 
station so it had to be disregarded entirely. The cable w% 
turned over to us at 5:34 P. M. and a make-and-break fault 
detector was used with good results and the faulty section lo- 
cated in the section between Smith and Broad Streets, and the 
hole immediately south, without any additional cuts. The 
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J Substation let go. 
made a bridge location of 1762 ft. from ‘A’ Station. 
was turned over to this Department at 10:10 A. M., Sunday, July 
lith. The General Foreman and the writer immediately went 
to Halsey Avenue and found the cover of the hole at Halsey 
and Livingston Avenue tilted on the hole. 
showed the hole full of smoke. 
been blown in the cable in a bend about four feet from the 
sleeve. 
indicate the cause of the trouble. 
lowing morning, the bad piece being cut out and short piece of 


trouble was located at about 9:00 P. M. Saturday night and on 
Sunday the old section was pulled out and the new section 
pulled in, spliced up and returned to ‘A’ Station at 8:40 
P. M. ‘A’ Station reported same tested and O. K. for service at 
11:57 A. M., March 22nd. The break occurred at a point in 
the line where an excavation had been made sometime previous- 
ly. Some broken pieces of duct were also pulled out, which 
leads us to the conclusion that the line may have been injured 
during this excavation.” 
FAILURE NO. II. 

“At 8:41 A. M., February 26th, ‘M’ Cable to ‘N’ Substation 
developed a ground and short circuit. It was impossible to 
secure bridge location, so fault detector was used, the result in- 
dicating that fault lay just outside of ‘A’ Station. Cuts were 
made in Ist and 2nd holes from reactance house and fault lo- 
cated in this section. While working on this cable, ‘R’ Cable let 
go in the same section and it was determined to find out imme- 
diately what was causing the cables to burn out. The ground 
over the duct line was wet and vapor. was coming out of the 
ground indicating a high degree of heat. An excavation was 
made that -afternoon and pipe carrying live steam for heating 
of storeroom was taken from underneath duct line and run 
overhead. A new section was pulled in for M', cable spliced up 
and turned over to ‘A’ Station at 3:30 A. M., February 26th. 
‘A’ Station reported same O. K. for service at 11:30 A. M., 
February 26th.” 
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FAILURE No. III. 
“During the storm on Saturday, July 11th, 1914, E-2 Cable to 
On the following morning ‘A’ Station 


The cable 


Further inspection 
It was found that a hole had 


The bend was of good radius and there was nothing to 
Repairs were started the fol- 
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cable cut in. 
13th. ‘A’ Station tested same the following day but during 
test broke down on insulation on the overhead portion of the 
line. The line was finally tested O. K. and ready for service 
at 9:15 A. M., July 15th, 1914.“ 

The mere collection of data on failures is of little use unless 
some logical method of presenting the findings is adopted. This 
may take the form of an annual report which may include a 
graphic presentation of certain phases of the subject and also 
comments or any unusual developments during the year. 

The chart shown in Fig. 2 illustrates the relation existing 
between the cable failures and the months of the year. It will 
be noticed that the greatest proportion of the failures occurs 
during the summer months. Undoubtedly these failures are 
due principally to overloading and this chart offers good evi- 
dence for the reduction of cable rating during the warmer 
months. A large number of failures will sometimes occur 
during the winter months and often from excessive loading, but 
the greater number of these failures occurs from causes alien 
to the load conditions. 


The art of cable pointing or splicing has greatly advanced 
since the early days of underground power cables. Some time 
ago almost anyone who could wipe a joint was called a splicer, 
but at present cable jointing has developed into a trade and 
well experienced men are engaged in it. It must also be re- 
membered that many improvements in splicing have lately been 
introduced, such as forms of paper tubes and vacuum filled 
joints all of which serve to reduce the personal element which 
formerly played such an important part in cable jointing. 

These factors all tend to reduce the number of failures due 
to poor jointing. The chart in Fig. 2 illustrates the decrease 
in the proportion of joint failures to total failures occurring 
in successive years. The form of this curve illustrates that 
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it will not be long before the joint will become the strongest 
link in the cable system and that the failures due to faulty 
splicing will be entirely eliminated. 

In a yearly report on cable failures mention of any special 
conditions should be made. Under this heading a summary of 
certain classes of failures may be commented upon and reme- 
dics suggested for the ensuing year. 

The chart in Fig. 4 shows the relation between the number 
number of failures occurring in one year along a section of a 


Repairs were completed at 4:32 P. M., on July 
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be noticed that several of these failures occurred in the same 
locality. Since the current carrying capacity of a cable de- 
pends upon the ability of the soil to dissipate the heat generat- 
ed by the cables in the duct line, it is quite natural to assume 
that either the soil is such that the dissipation or else some out- 
side influence is being exerted in this locality which causes 
the heating of the cables. The chart however, readily shows the 
districts which are to be investigated by temperature surveys and 
a cause found for the numerous failures. 


+ + + 


The Advance of Powdered Coal 
By W. R. Schaphorst 


The cost of powdering coal is one of the principal objections 
to its use in the pulverized form. Although the process has been 
considerably cheapened it is still an important item. It is no 
easy and cheap task to pulverize coal to such fineness that 85 
percent. of it will pass through a screen of 200 mesh, the re- 
mainder to pass through a 100 mesh screen. Besides, the coal 
must or should be dried to contain less than one percent. of 
moisture. 

It has been found that the average cost of pulverizing and 
drying to standard condition is about 40 cents per ton. This 
may seem little on first thought, but when one realizes that 
the efficiency of the furnace must be more than proportionately 
increased in order to make the burning of pulverized coal a 
paying investment the significance of this added cost becomes 
apparent. 

For example, if but one grade of coal is available it can be 
shown that the use of pulverized coal might be profitable and 
again it might not. Much depends upon the first cost of the 
coal per ton. Let us assume that in a given locality good coal 
is obtainable at $1.50 per ton and that when burned in lump 
form under good conditions a boiler efficiency of 70 percent. is 
produced. Pulverize this coal and the cost per ton will be $1.9¢ 
instead of $1.50. In order to at least ‘come out even, wien, 
the boiler efficiency must be increased to 88.5 percent.—an al- 
most hopeless task although the powdered coal is generally con- 
ceded to give higher efficiency than lump coal. 

Similarly, if the first cost of lump coal is $3, and efficiency 7c 
percent., powdered coal would have to give 70.3 percent. effici- 
ency. It is evident, again, that it would hardly pay to change 
over to powdered fuel firing. 

But where the first cost of the coal is high per ton. for ex- 
ample—and the efficiency in the lump state is 70 percent. as 
above. the eonversion to the pulverized method of firing be- 
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Device for Supplying Powdered Coal 


comes more logical. The efficiency of the “powdered coal fur- 
nace” must be 73.5 percent. to “come out even,” and as 80 per- 
cent. efficiency is commonly claimed for powdered fucl the 
change would probably be beneficial. 

The great advantage of powdered fuel, however, lies in the 
fact that it utilizes poor coal—even slack coal. Thus where 


if the present rate of progress continues. 
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several grades of coal are,available, most of them costing, say, 
$3 or $3.50 per ton it is clear that slack coal at $1.50 or $2 per 
ton, plus the cost of pulverizing and drying, would effect mark- 
ed economy. 

It is doubtless well known that powered coal has beer suc- 
cessfully used in cement kilns for over 18 years. Because of 
success in that field it is often argued that it should be just as 
easy to burn coal in the powdered form in stationary or loco- 
motive boiler furnaces. The great length of the rotary kiln, 
though, cannot be adapted so easily to locomotives or stationary 
practice. The coal is injected into the burning chamber at high 
velocity and must not be obstructed before it is completely burn- 
ed. Where there are obstructions the temperature is liable to be 
so much reduced that complete combustion is not possible. Also, 
where the flame is allowed to strike a bridge wall or other part 
of the furnace that part cannot long endure. The combustion 
must be purely in supension. 

Clearly, therefore, the drier the coal and the finer the pul- 
verization, the sooner will combustion be completed. This per- 
mits the use of a shorter and smaller combustion chamber such 
as is preferable for stationary and locomotive practice. 

Quickness of combustion does not depend so much upon the 
size of the material burning as upon the surface that makes con- 
tact with the air. Take a sheet of paper, for instance, and bum 
it unfolded, suspended in the air. It will burn quickly. Then 
fold it once and try again. It won't burn so quickly this time. 
And when folded compactly into a “lump” it is doubtful if it 
will all burn in the open atmosphere without “draft” on ac- 
count of the tough ash that forms on the outside. Even in the 
case of gunpowder or guncotton the sticks are made with holes 
cut through in order that there will be more surface for quick 
combustion. 

To illustrate the point in the case of a cubic block of coal, 
assume a cubical with six faces, and with each dimension one 
inch. The area is 6 square inches. Cut the block “three ways’ 
and we have 8 cubes instead of one, and the combustion area 
iS 12 square inches instead of six. 

Pulverize the block to such fineness that the dimension of each 
little cube becomes a millionth of an inch (which is doubtless 
exaggerating pulverization as actually practiced) and the area of 

6 
each little cube becomes of a square inch. But 
1 ,000,000,000,000 
as there are 1,000,000,000,000,000,000 such cubes it is readily com- 
puted that the total combusion area becomes six million square 
inches, or a million times as great as before pulverization. The 
combustion of powdered coal as fine as this would certainly be 
almost instantaneous, 

Although the use of powdered fuel has made no great head- 
way in power plants it bids fair to become a serious competitor 
some day. The advancing cost of coal is focing engineers t0 
look for more economical methods of burning it in the same 
way that the advancing cost of oil forced cement engineers to m- 
vent the powdered coal method of heating kilns. Today about 
1.5 percent. of all coal mined in the United State is burned in 
pulverized form—principally in the metallurgical and cement 


ficlds. In ten years this figure may be increased to 50 percent 
In ten years automo- 


biles and air machines have been developed wonder fully. The 


same development may occur in the powdered coal field. 

In view of these possibilities and praspects it is there fore 
well that we in the electrical power field look forward to the 
eventual adoption of the better and more efficient method o 
firing coal. There are many reasons why pulverized fuel shoul 
be given consideration ranging all the way from “quick and easy 
ignition” to high efficiency. . 

To start the fire simply use a torch and in a second's time 
the heat is about as intense as it ever will be. It is well know" 
that dust “explodes” as in coal mines and flour mills. Some- 
times the merest spark is sufficient to do the igniting, but of 
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course where pulverized coal is burned there ts no actual “ex- 
plosion.” The combusion is continuous in the same way that 
the combustion of a gas jet is continuous. l 

No time is lost in raising steam. This is of value at times 


of rapidly increasing load due to weather conditions, or failure 
of other units or stations. 


It is a simple matter properly to proportion, and mix the air 
with pulverized coal. The combustion is easily made complete 
and this, of course, means that the smoke nuisance is eliminated. 
Where boilers are operating at under-loads the amount of fuel 
fed is readily regulated to exactly care for that load, and no 
more. Where the boilers are overloaded the amount of coal fed 
into the furnace is proportional to the overload. There is no 
wastage coal. This change in the amount of fuel fed is made in- 
stantly and automatically, which is not true in the case of 
mechanically stoked or hand fired grate furnaces. In this re- 
spect the pulverized coal method is surely the more economical 
of coal. 


Inasmuch as powdered coal is forced into the furnace by 
compressed air the compressor at the same time serves as a 
blower and there is no need of a chimney to suck the flue gases 
out. A small stack suffices. This represents an important sav- 
ing as chimneys are invariably high in first cost. 


Coals high in ash and other impurities are being successfully 
burned in the pulverized state. Some reports state that coals 
high in ash give better results than more expensive coals. In 
other cases the opposite is reported. Sometimes the formation 
of slag on the furnace walls causes a great deal of trouble, so 
much trouble in fact that the owners have reverted to the grate 
methods in spite of the lower efficiency obtained from grates. 
This slag trouble, however, is being gradually overcome. 


On account of the uniformity of temperature within the fur- 
nace walls it is obvious that the walls will not suffer from con- 
stant expansion and contraction. This is an important item on 
the economy side of the ledger especially now that the price of 
Frick is also on the increase with the other building materials. 


Lastly there is no “loss of coal through the grates” as is so 
common with lump coal firing. Hoeing, slicing, shaking, and 
shovelling are all eliminated. The fireman is given an oppor- 
tunity, since the strength of his arm or back is not so important, 
to use his intellectual strength. This means that a better class 
of firing-aisle labor can be secured, and that the men will not be 
so ready to change from job to job. 


$ + + 


Repairing Chipped Rolls by Arc Welding 


The field for the application of electric arc welding is an ex- 
tremely broad one. Practically every industry making use of 
iron and steel can utilize the electric arc welding process to dis- 
tinct advantage. In foundries and machine shops many appli- 
cations for arc welding can be found. Steel mills also use this 
method with great success. 


Rolls occasionally chip out. Instead of scraping the roll or 
turning it down, one of the large steel companies has found that 
very great economies can be effected by reparing the defective 
spot by means of an electric arc. The chipped portion is first 
filled in and welded, after which it is ground or filed to the 
proper shape. After the work has been completed it is practically 
impossible to detect the point at which the weld has been made 
except by very close examination. The repairs are apparently 
permanent and will wear as long as any other part of the roll. 
The steel compny in question is making all its repairs of this 
nature by means of the electric arc, employing electric arc 
welding sets made by the Westinghous Electric & Mfg. Com- 
pany. The company is also securing very successful results in 
repairing worn wobblers, and rebuilding broken teeth in gears 
and pinions, in the same manner. 
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Electric Purrace Equipment 


The commercial field of the electric furnace is broadening 
considerably, due to the perfecting of furnace design and the 
reduction in cost of power. Formerly, electric furnaces 
were used in the steel industry principally for the refining 
of high grade alloy and tool steel. Now they are being 
used more widely for the refining of common grades of steel. 
This is made possible by the reduction in power costs, and 
the improvements that have been made in blast furnace 
design and the method of operating the furnace. In steel 
foundries, the electric furnace is being used largely for melt- 
ing, though a limited amount of refining is done. 

The electric furnace of today differs greatly from the older 
types; costs have been lowered by the use of larger furnaces, 
and improved devices for charging and tiling, larger elec- 
trodes, and automatic regulation, all tend to greater economy. 


Several different types of furnaces are in use. These are of 
two general classes, the induction and the arc types. The 
latter, in sizes from one-half to 20 tons has been adopted al- 
most exclusively in this country. 

The Westinghouse Electric & Mfg. Company, which has 
been closely associated with the development of the elec- 
tric furnace, has developed complete electrical equipments 
for all classes of electric furnaces. These include, for the arc 
type of furnaces, assuming high tension alternating current 
is available, the following apparatus: line protective equip- 
ment, switchboard, step down transformers, furnace tiling 
motors, motors. for adjusting position of electrodes, and a 
regulating system for the control of the electrode motors. 

The protéctive equipment includes suitable lighting arres- 
tors, choke coils, disconnecting switches, and main line cir- 
cuit breakers, the latter usually electrically operated and 
controlled from the furnace room. 

The switchboard usually has mounted on it a voltmeter, 
power factor meter, three indicating wattmeters or three 
ammeters, a graphic recording meter, and a watthour meter. 
Where direct current is not available for the electrode mo- 
tors, a motor-generator with the necessary control panel is 
also required. 

Transformers are required to reduce the supply voltage to 
a potential suitable for the furnace. The company’s many 
years of experience in building large transformers for fur- 
nace as well as for generator power service has resulted in a 
unit particularly well adapted for this work. Oil-insulated 
transformers can be supplied in either self-cooled or water- 
cooled types, in all capacities and voltages, and for frequen- 
cies of 25 to 60 cycles, single, two or three phase. 

On all large electric furnaces of the tilting type, the tilt- 


ing mechanism is operated by a motor. Either alternating 
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or direct current motors with characteristics similar to those 
used for hoisting work are suitable for this service. The 
controller is of the reversing type and a motor brake is used 
to prevent over-travel of the furnace and hold it in any de- 
sired position. For this service the company has a complete 
line of both alternating and direct current tilting motors, 
ranging from 15 to 150 horse power, together with suitable 
controllers and brakes. 

Where automatic control of the electrodes is desired, a 
motor operated hoisting mechanism is provided for each elec- 
trode. As the motors are mounted on the furnace which 
tilts, the bearings are built with special lubricating features. 
Shunt-wound, direct current motors are selected for this 


service, as a much simpler and more positive system ol 
control can be provided than for alternating current motors. 
Usually, the motors are totally enclosed, their horsepower 
and speed depending upon the size and type of furnace. 


Regulating System 


One of the greatest improvements made in the modern fur- 
nace is the feature of automatic regulation of the current. 
The object of the regulating system is automatically to main- 
Among the advan— 


tain a constant current at the furnace. 
labor 


tages of automatic regulation are: large saving in 
charges; more efficient utilization of the current, and reduc- 
tion in the time required, resulting in maximum production, 
and, due to the more stable furnace conditions, a product 
of higher and more uniform quality. These improved condi- 
tions are obtained by means of the Thury regulator. 

The Thury system is used on a large percentage of the elec- 
used with any arc 
current ad- 

can also be adapted fo! 


The equip 


tric furnaces now installed. It can be 


furnace to maintain a constant which can be 
justed through a wide range. It 
maintaining a constant potential when desired. 
ment for the automatic control of a three phase furnace con: 
sists of: three regulating equipments, including wall brack- 
ets: one countershaft complete with pulleys and bearings; 
one motor to drive countershaft; three regulating drum con- 
trollers; three field regulators; three resistances, and two 
series transformers. 

Damping devices allow the regulator to act only when 
necessary. Sudden changes and peaks of short duration will 
not put the regulator in action. This in itself is very im- 
portant, as there is not only a great saving in the wear and 


tear of the electrode hoisting mechanism, motors for driv- 
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ing same, etc., but the current is kept more uniform by 
avoiding unnecessary regulation. 

Each regulator controls one electrode. The regulator is 
controlled by a solenoid energized by means of current from 
series transformers in the main high tension circuit. The 
regulator in turn controls the armature circuit of the elec- 
trode motor to give it motion in either direction, or stop it, 
as required. This electrode motor operates a hoisting me- 
chanism, which in turn raises or lowers the electrodes. The 
regulator can handle any amount of power for regulating 
purposes without impeding the free play of the controlling 
mechanism, which is only in contact with the power mechan- 
ism for exceedingly short periods of time and is otherwise 


free. Intermittent action of a con- 
tact making arm prevents the regulation from 
being carried too far in one direction. Thus 
a high load factor and a uniform current on 
the furnace is assured at all times. 


perfectly 
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Ground Test Board 


The Meter Department in the Laboratory of the Duquesne 
Pittsburgh, Pa,, have in daily use a very 
convenient and safe ground test board for testing the insula- 


Light Company, of 


tion of meters before being placed in service. 


Ground Test Board 


A kw. transformer step-up having a low-tension voltage of 
110 and a high-tension voltage of 1,100 furnishes the current 
source. This is located on the floor under the bench. A Spring 
switch, the' handle of which is shown extending through the 
board is mounted on the rear in the 110 volt service : 
operator must keep one. hand pulling on this handle to energize 


* 


JUNE, 1917 


the transformer. Such an arrangement reduces to a minimum 
the chances of the operator getting his body connected in on 
the high tension leads. Immediate discharge is the penalty for 
any one caught wedging the handle to close the switch. 

The upper row of lamps are 4 candlepower, 110 volt and are 
connected 10 in series across the 1,100 volts. They indicate 
the working condition of the equipment. The other 11 similar 
lamps are also connected across the 1,100 volts, but do not 
light except when the circuit is closed at the test leads. 

A variable voltage is obtained at the test leads by taking the 
voltage drop across each of these lower row lamps. This is 
readily obtained by use of the lever and contacts shown. Fig- 
ures are printed on the white labels above the contacts to in- 
dicate these voltages. 

* * % 


Transformer Storage Rack 


A compact and convenient method of storing distribution 
transformers is in use by the Public Service Electric Com- 
pany at its Elizabeth, N. J., yard. On an overhead I-beam track 
runs a trolley carrying a differential block and tackle. This 


— At : 
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Transformer Storage Rack 


track, as will be seen in the illustration, is U-shaped and cx- 
tends far enough beyond the poles at one end to allow a wagon 
or truck to be run under the trolley. Pole-type transformers are 
hung on the racks which are fastened to both sides of the 
poles; large units are set on the ground. Two men can handle 
the largest units with ease. 


+ +è „ 
A Time Relay Device 


In case an operator should be near the control switch of a 
remote-controlled oil switch when the latter opened on over- 
load, the natural thing for him to do would be to immediately 
close it immediately. This could be done before time ele- 
Indieanng umme 
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Time Relay Device 


ment relays of switches ahead of the one effected had had time 
to return to normal position and in the case of a severe 
Short would open more switches than were necessary. With 
the connection shown it is necessary to open the alarm bell 
circuit before any oil switch can be closed. This would take 


several seconds giving all relays time to return to normal 
Position. 
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l The relay consists of a standard instantaneous circuit-open- 
ing relay provided with two additional clips so placed that 
when the relay operates the plunger rising connects them and 
is in turn locked up until released manually. 


te e + 
The Federal Capitol Illuminated 


Against the sombre shadows of night, at this critical moment 
in our history, the inspiring white dome of our Capital at Wash- 
ington, high above the Federal City, stands resplendent in rays 
of shining light—a radiant monument to freedom and democ- 
racy. The plans for illuminating the Capital dome were perfect- 
ed for the recent inauguration of President Wilson and the 
spectacular results were so satisfactory that the system was 
made permonent. 

Flood lighting was the method used to illuminate the great 
dome, which is 135 feet in diameter at the base, 218 feet high 
above the roof, and is surmounted by a bronze statue of Free- 
dom. Eighty-four Form L-1 General Electric flood projectors, 
each equipped with a 400-watt Edison Mazda C flood light lamp, 
were used. These projectors were placed in four banks, about 
200 feet from the dome, on the corners of the Houseand Senate 
wings. By placing the projectors in these positions, it was pos- 


sible to throw light from different directions on the 36 columns 
at the base (representing the 36 states in the Union at the time 
it was designed) and thus eliminate objectionable shadows. 
Some shadows are desirable to bring out the architectural beau- 
ty, but if the shadows are too pronounced they become objec- 
tionable. . 

The building proper was also lighted to a low intensity, to 
form a setting for the dome and to relieve the contrast be- 
tween a very light dome and a dark building. The building i- 
about 750 feet long and 250 feet wide. The central portion, or 
main building, is of sandstone painted white and the House and 
Senate wings at the ends are of white marble. Surrounding the 
building on three sides is a wide concourse bounded by a para- 
pet. Thirty-four Form L-3 G-E flood lighting projectors, each 
eqiupped with a 400-watt Edison Mazda C flood lighting lamp, 
were mounted on ornamental posts and placed on this para- 
pet. The poles were originally designed to take large opal 
globes. These globes were removed and blocks of wood were 
placed in the fitters to which the projectors were bolted. Thus 
the projectors were inconspicuous and did not detract from the 
natural architectural features around the building. 


Problems in 


Electric Practice 


The how and why 
of generation, trans- 
mission, installation 
and construction. 


Questions and Answers and Practical Discussions of Trade Affairs 


\ Principles of Polphase Systems 


fi 


By Terrell Croft 5 


Fourth instalment of an article on the elements of 
polyphase circuits for non-technical readers. 


Why the line e. m. f. in a Y-connected circuit equals 1.73 
times the coil e. m. f. follows from a consideration of Fig. 25. 
AB and CD represent two different coils in each of which are 
induced equal voltages. However, the voltage, E, in AB lags 
120 deg. behind that, E,, in CD. If the coils are connected as 
shown at I then the vector sum of the voltages E, and E, will be, 
as is evident trom the vector diagram of II, proportional to the 
length of the resultant vector OE. Now OE. (since it is the 
resultant of two equal vectors 120 deg. apart) is equal to OE. 
and to OE,. Hence the sum of the e. m. fs. E, and E,, with the 
coils connected as shown at J, is the same as their e. m. fs. taken 


singly. 


E, U-Vecter Addition 
Fig. 25 

If, however, one of the coils, DC, be reversed as at III, the 

e. m. f. in CD being equal to that in AB, but leading it by 120 


deg. this is equivalent to reversing the e. m. f. (Reversing the 
coil which generates an e. m. f. changes its phase relation to 
the other two coils by 180 deg.) Then Es will be the vector 
difference of E, and E: rather than their vector sum. The vector 
diagram for the sum of E, and E, then becomes that shown in 
IV, where the vector OEs is proportional in length to the dif- 
ference of Ok and OE, Now, the angle A is obviously % of 
60 deg. or 30 deg. and ON equals, then, cos 30 deg. X OE,, and 
OE; = 2 X cos 30 deg. X E, Cos 30 deg. is 0.866, therefore 
OE, or Es = 1.73 X E, = 1.73 X E Therefore, since in a 
Y-connected three-phase generator any of the groups of two coils 
which are in series between the line wires are reversed relative 
to one another as at III, the e. m. f. impressed on the line 
wires of such a machine equals: 1.73 X the e. m. f. induced in 
each of the sets of cotls. The relations just suggested can be 
conveniently shown by an equilateral triangle, Fig. 26, the sides 
of which are proportional in length to the voltage between line 
wires. 

ExaMPLe. With a group of three sets of four incandescent 


lamps each, connected in Y across a 110-volt circuit, as in Fig. 


II- OC. Reversed 
/ 30° 


Fig. 25 


27, I, what e. m. f. will be impressed upon. each set? SoLUTION. 
Substitute in equation (12) E. = 0.58 X Eı = 0.58 X 110 = 638 
volts. 

The power in a P. connected circuit may be determined as 
follows: It is evident from the power relations in a single-phase 
alternating- current circuit that the power, Pp, developed in any 
one phase winding of a three-phase generator is: 

(14) P. = Ec X I. X pf (watts) 


But from equation (12): E. = E, + 1.73 and from (10): J. 


Ii. Substituting these values in (14), the power developed in 
any one coil is: 
Ei 
(15) P, = — XII X Of (watts) 
1.73 
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Since, with a balanced load, an equal amount of power is de- 
veloped in each of the three phase windings, the total power 
will be three times that developed in one winding, or: 


E, way x PT 
=) = 1.73 XE: XN 


(15a) PS 3 X 


1.73 
(watts) 


i 
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The delta connection of phase windings or cotls is indicated 
in Fig. 28, the coils being connected into a closed ring in series 
as shown at II, where J shows the elementary diagram and II 
the simplified arrangement. It might be assumed that since the 


three windings form a closed circuit, current would circle around 
in it but such is not the case because the resultant sum of the 
voltages which differ in phase by 120 deg. in the three windings, 
is at every instant zero as will be evident from a consideration 
of the graphs of Fig. 13. That is, the voltage in one phase is at 


I-Elementary Connection I-Conventional Diagram 


hig. 8 


any instant always equal and opposite to the sum of the voltages 
in the other two phases. If, however, three line wires are con- 
nected to these phase windings, one to each of the junction points 
between windings as shown in Fig. 28, II, then alternating e.m. 
fs. will be impressed on the external circuit and a three-phase 
current will be forced through the circuit if it is closed. 
Example—Fig. 20 shows the instantaneous currents in the 
circuit shown at the instant at which the e.m.f. in coil B, B, is 
a maximum. Note that at this particular instant the current B, 


eng: dg, 
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Li is 15 amp. but that it is opposite to the current of 15 amp. in 
B, L. At this instant there is no current in B. La This ex- 
ample verifies the statement previously made that, in a three- 
phase circuit, the current in some one of the line wires is at any 
instant always equal and opposite to that in the other two. 
Voltage and current relations in a delta-connected circuit are 
shown in Fig. 28. It is evident that the voltage impressed be- 
tween each of the two line wires is equal to the voltage induced 
in each phase winding because the line wires are connected di- 
rectly across the phase windings. It is also evident that the 
current in each one of the line wires is the sum of the currents 
in two of the phase windings. However, these currents, since 
they differ in phase by 120 deg., cannot be added directly but 
must be added vectorially, somewhat as suggested in Fig. 25, IV. 
Hence it follows that for a . delta- connected circuit: 


(Isb) E. = E, (volts) 

(15c) Li = I. X 1.73 (amp.) 
I; 

(15d) Ie = = 0.58 X Iı (amp.) 


1.73 
Wherein—assuming balanced load and effective values of cur- 
rent and e. m. f.—all of the symbols have the same meaning as 
used in the Y connection demonstrations. 

Example.—In the circuit of Fig. 27, II, each of the three 
groups of 110-volt incandescent lamps, takes 4 amp. What is 
the current in the line wires U V, WX and YZ. Solution.—Sub- 
stitute in the formula (15c): Ii = Ie X 1.73 = 4 X 1.73 = 6.92 
amp. 

The power developed in a delta-connected circuit can be de- 
termined cu the basis of the explanation hereinbefore given for 
the determination of power in a FV. connected circuit. Obviously 
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in a delta- connected circuit the power developed by each phase 
windings is: ‘ 
(15e) P. = E. X I. X (watts) 

But, equation (15b): Ec = Ei and equation (156): Ie = N 
+ 1.73, hence, substituting these values in (15e) 


J. 
(15f) P. = Ei X * pf (watts) 
1.73 
Then the total power, P, for the three windings must be: 
I 
(16) P = 3 X Ei X — X pf = 1.73 X Ei X Ii X pf (watts) 
1.73 


The three-phase, four-wire system, Fig. 30, is now being used 
to a considerable extent, principally for the distribution of electric- 
al energy for light and power in cities. Such a system is, as 
suggested, served by a three-phase, Y-connected generator and 
is precisely like any other Y-connected system except that the 
neutral wire Ni — N, is carried out from the machine and along 
the line with the other three wires. The system permits the 
use of a transmission voltage 1.73 times the voltage impressed 
on the transformers, a material economy in copper for the same 
power loss —or a material decrease in energy lost for the same 
amount of copper resulting. 

Example. —In the three-phase, four-wire system of Fig. 30, 
the transformers are connected between the outside wires and 
the neutral wire, the pressure on their primaries being 2,200 volts. 
However, the pressure between the phase wires, A, C and B 
equals 1.73 X 2,200 volts, is 3,800 volts. Since with a balanced 
load (and it is usually so—approximately at least—in practice) 
there is no current in the neutral wire, the energy is really, in 
the circuit shown in the illustration, transmitted at 3,800 volts. 

Power and voltage relations for any three-phase circuit 
which may be either Y or delta connected—are given in the 
equations below which refer to the symbols of Fig. 31. Note 
from the two paragraphs preceding, which indicate how the 
power may be determined in delta—and in Y-connected circuits, 


Three-Phase 
fr sb eld hd 
merator 
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that the final equation is the same for both of these circuits, 
hence it follows that for any three-phase circuit with a non- 
inductive load that: 


(17) P=173X Ei XI ( watts) 
For an inductive load, then, the following must be true: 
(18) | P = 1.73 X EI X II X pf (watts) 
P 0.58 X P 
(19) E, = ———— = (volts) 
1.73 X lh X pf pF xh 
P 0.58 X P 
(20) h = —— = —— (amp.) 
1.73 X EI X pf bf XE 
P 0.58 XP 


(21) bf = ——___—_———_ = 
Ii X Ei X 1.73 Ii X E, 

Wherein—assuming balanced load and effective values of current. 
and e.m.f—P = the power, in watts, being transmitted in the 
circuit. Ei the e. m. f., in volts, between line or phase wires. 
Ii = the current, in amp., in each line or phase wire. pf = the 
power factor of the circuit. 

Example—A 220-volt, three-phase circuit feeds an induction 
motor as shown in Fig. 32. The current in each line wire is 


(power factor) 
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120 amp. and the power taken by the motor is 40 kw., as indicat- 
ed by a wattmeter. What is the power factor of the circuit? 
Solution.— pf = 0.58 X P = Iı X EI = 0.58 X 40,000 + 120 
X 220 = 0.878. That is, the power factor of the circuit is, say, 
88 percent. 
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Example.—Fig. 33 shows a three-phase branch circuit carrying 
energy from a distributing center to a load. The current in 
each of the line wires is 65 amp. The line e.m.f is 220 volts and 
the power factor of the load is known to be 70 percent. What 


power in kw. is being transmitted? What h.p.? Solution.— 
P = 1.73 X Ei X Iı X pf = 1.73 X 220 X 65 X 0.70 = 17,300 
watts = 17.3 kw. 17.3 > 0.746 = 23.4 hp. 

Exumple.—Fig. 34 shows the different values of current and 


Sesgeeanse 


ns 


Three-Phase feeder.’ 
Power Factor -70% ` 


Distributing Center 


voltage in a certain group of receivers connected in Y and in 
delta on a three-phase circuit. A study of this illustration will 
be of great assistance in fixing in mind the voltage and current 
relations of three-phase circuits. The generator shown may be 
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either Y- or delta- connected without affecting the external re- 
sults. 


The three-phase system is very widely applied and is now al- 
most usually utilized in preference to any other system for the 
transmission of electrical energy over a considerable distance. It is 
highly satisfactory from the standpoint of saving of cop- 
per and its operating performance in practice is quite 
as satisfactory. 
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Questions and Answers 


Q. How do you compute the heating surface of a boiler 5 
ft. in diameter, 16 ft. long, and having 130 tubes 2% inches in 
diameter? What would be its rating in horsepower? W. F. E. 

A. Generally, every square inch of sur face of a boiler that is 
touched by live heat” is called useful heating surface. This 
includes all of the inner area of the tubes which is computed 
in this way: The inner circumference of a tube is 


2½ in. X m = 7.86 inches = 0.655 ft. 
The area of a single tube is therefore 


0.655 X 16 = 10.5 square ft. 
And the total area of the tubes 
10.5 sq. ft. X 130 = 1363 sq. ft.............. (1) 


The whole shell of a boiler, of course, does not make con- 
tact with the live heat. It 1s standard practice to figure that one- 
half of the shell is heating surface. 

One-half of the circumference of the shell is equal to 


5 ft. X r 
= 7.86 ft. 
2 
One-half of the area of the shell is therefore 
7.86 X 16 = 125.7 sq. .... (2) 


The front tube sheet is not included as part of the heating 
surface because the temperature of the flue gases is compara- 


tively low by the time it reaches the front, and the direction of 


flow of the heat is “away” from the surface of the front head. 

It has been repeatedly demonstrated in experiments that 
there must be some impinging or rubbing of the hot gas against 
the conducting surface in order that heat transfer will be rapid 
and efficient. 

The back tube sheet, of course, is a part of the_heating sur- 
face, but the deflecting arch covers about one-third of it, leaving 
two-thirds exposed. 


The area of the back head is 


5 X5 * 
= 19.6 sq. ft 
4 
Substracting one-third we get 
19.6 — 6.53 = 13.07 sq. ft (3) 


From this we must substract the total area of the tube open- 
ings. The area of a single opening is 


2.5 X 2.5 X x 
— = .034 sq. ft. 
144 X 4 
and the total area is 034 X 130 = 4.42 sq. ft. 
this from (3) we get 
13.07 — 4.42 = 8.65 sq. ft.. cee (4) 


The total heating area is the sum of (1), (2), and (4), oF 
1363 + 125.7 + 8.65 = 1497.35 sq. ft. 

To determine the approximate power of a boiler having this 
heating surface, simply divide by 12. It is customary to allow 
12 sq. ft. of heating surface per boiler h. p. for return tubular 
boilers. 


Substracting 


1497.35 > 12 = 125 boiler horse power. 


2 + + 


Q. When incandescent lamps are installed to cut down the 
voltage of a lighting circuit to run small motors, etc., why i$ 
there always a lamp connected across the low-voltage terminals? 
Would not the series lamps alone be sufficient? R. F. O. 

A. The series lamps would be enough to cut down the cur- 
rent, but when the low-voltage circuit was opened, then no cur- 
rent would flow through them, and the voltage across the open 
circuit would be the full line voltage. Hence an unpleasant 
shock might be received, and there would be serious sparking 
at contacts. 
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Business Practice and Methods of Central Stations, Contractors and Manufacturers 
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How a School Girl Sells Lamps 


By Genevieve L. Brand 


With the end of school terms at hand the possibility of enlisting interest of chil- 


dren as commission salesmen should be considered. 


There is something about a 


youngster which gets him (or her) a hearing where an adult might not. The Kimball 
Electric Company, of Oakland, California, find that “Little Miss Mazda” brings in the 
orders in as good shape as any salesman, and though individually they are for small 
amounts, in the aggregate they net her a sizable sum. 


Nearly two years ago I noticed the advertisement of the Edi- 
son Day Contest and was instantly interested, for I like com- 
petition of almost any sort. This proved the start of what is 
now a profitable and healthy pastime for me, taking orders for 
Edison Mazda lamps. 

Being a business without a regular salary, the success of the 
one who undertakes it depends wholly on his own ingenuity 
and perseverance. If he is not satisfied with the amount of 
money he makes, by spending more time and thought on the 
business, he will be able to draw more profit from it. There- 
fore, I appreciate the fact that my earnings come as a commis- 
s' on, 

There is an advantage in taking orders for lamps, for every 
modern home has electricity, and electric light is a necessity. 
If it were an article of luxury I were selling, I am sure I 
would not even get half my present earnings. If I can impress 
on the minds of the people the high grade and the guarantee of 
the lamps I am selling, that they do not pay me the money, 
and that as long as lamps are a necessity why not get them now, 
success is assured. 

As to the best ways to arouse the interest of the prospective 
customer and get him to give a good order, I can say that “Ex- 
perience” has been my teacher. My methods are entirely dif- 
ferent now from what they used to be. A year ago I went to 
the people with only a price list. This method was soon chang- 
ed. A few months ago one of my teachers wanted to buy some 
lamps and told me to call at her home with some samples. This 
I did, and before I returned to my own home, I went to sev- 
eral places using these samples and was awarded with good 
returns, This set me to thinking. If a few pcople were more 
interested in my business because they had the real product in 
their hands to examine and test, why shouldn't others be? 

As a result of this, I now take a carton of four lamps when- 
ever I start working. I take to the homes of the people one 
Midget (10 watt), one 25, one 40, and one 60 watt, and a Fdi- 


“on 100 watt Type C to the stores in the heart of the city. 


Another thing I learned was that if I spoke to the prospective 
Customer as though I expected him to give me an order for a 
carton, he would be far more certain to do so than if I had giv- 
en him the impression that an order for one or two lamps would 
satisfy me. 


Then if I see he will not buy a box, I go on to explain that 


the order need only be for two or three lights if he wish, there 
being no minimum. 

It was Mr. Kimball, my employer, who suggested how to 
arouse interest at the start by telling the prospective customer 
my reason for earning money. Now the contents of my little 
speech are something like the following. Holding up a 40 watt 
lamp, I say: 

“I wish to go through high school and college and am earning 
my money by taking orders for Edison Mazda lamps. These 
are guaranteed for one thousand hours, so if one burns out be- 
fore that, you will get a new one free. You don’t give me the 
money, but pay when they are delivered and they will be sent 
up any time you wish. 

“You pay no more than if you got them from a store, and | 
get 15 percent. commission. This little light (holding up a 10 
watt) only consumes one cents worth of electricity in four- 
teen hours. It is excellent for stairs, hallways, basements, etc. 
You may try it if vou wish. All the Edison Mazdas burn one- 
third less electricity than the carbon lights and give a clearer, 
whiter light. Will you please give me an order? Even if you 
have all you need at present, it’s best to have a few on hand in 
case any should unexpectedly burn out.” 

Very often, while I am speaking, the housewife will inter- 
rupt with a question concerning the price. Wheather she gives 
me an order or no, I leave with her one of my cards, request- 
ing that the next time lamps are needed, she will 'phone and 
give me the order, stating also that the lamps would be sent 
to her home right away if desired. 

My object is to work up a- great many regular customers, 
especially managers of large stores, and on the whole I find the 
people to be interested. 

Sometimes at stores I am offered candy, and once was giv- 
en ten cents’ worth of ice cream. The latter may not have been 
of any assistance in earning a college education but it was cer- 
tainly appreciated, as lamp saleswomen are apt to get tired and 
thirsty, especially on hot days. 

My imagination also comes to my assistance in encouragment. 
When I have started off for a whole day of business, with a 
lunch under one arm and a carton of samples under the other, 
I go forth with the determination to “woo and win five princes- 
ses,” a princess being a carton, and “kidnap ten children,” oth- 
erwise ten IO watt lamps. 


3 
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It seems that the, idea of “wooing” conveys the fact that to 
“win,” I must form my sentences carefully and persuasively. 
Since I have had this perhaps ridiculus idea for an aim, I have 
indeed received more orders for cartons per day than ever be- 
fore. The most I have ever made in one day, except during the 
contest, was about $2.20, selling forty-one lights of various 
prices and values. 

Another. idea has been given me and seems as though it 
would be of value. I intend to put it into practice the next 
time I start out for all day. It is to take four or five cartons 
with me to sell when I start out for orders. Sometimes my cus- 
tomers think those I have for samples are for sale and are 
ready to pay for them, then and there. This confirms the idea 
as a good one. 

It seems that those I endeavor to give orders would have 
more assurance if I were right there, when they had bought the 
lamps, to back up my words. And if, on the other hand, they 
have not enough money with them, or do not want them right 
then, the order could be taken to be filled any time. 

My motto is “Be polite, alert, and active.” “Be polite” even 
in the face of discourtesy. “Be alert” and ready to secure new 
customers. “Be active,” I wish to work two afternoons per 
week and some Saturdays. High school means studying, there- 
fore it is not often I find time to get at it three or four times a 
week. 

I know that salesmanship itself is giving me an education, 
and since my vocation is, for the present, studying and brain 
work, I am glad that this vocation takes me out of doors, 
shows me more of my city, and gives me valuable lessons in 
human nature. 


+ + + 
Trend of Electrical Sign Advertising 


A symposium on “Where is Electrical Advertising Heading” 
was recently conducted by the Signs Of The Times. In the ef- 
fort to get a consensus of opinion on this subject that enter- 
prising journal sounded the commercial departments of a doz- 
en big central stations located in the New England, Middle, 
Southern, Central, Western, and Pacific Coast States. 


All agree that electric signs should be designed specifically 
for the use to which they are to be put by their owners; that 
they should be carefully made, and exploited by experts, not by 
order takers and peddlers. 


F. H. Landell of the Georgia Railway & Power Co., says: 


All central stations are not yet alive to the profitable pos- 
sibilities of a stable electric sign load, but are gradually 
awakening. If the central station will guard jealously 
the interests of electrical advertising and rigorously at— 
tend to all of the details of this branch of the business, 
and promptly, including the renewal of lamps, repairing 
and keeping flashers in good working condition, etc., re- 
lieving customers of all of these annoying troubles, the de- 
mand for this medium will grow by leaps and bounds. 


E. R. Kelsey of the Toledo Railway & Light Co. has pro- 
nounced ideas on this subject, ideas that he expresses in a way 
that can be read and understood as easily as an electric sign 
adapted to its surroundings. He says: 


If the sign manufacturers continue to sell some mon- 
strosities under the guise of an electric sign—just because 
they can get by with it with the merchants—it will soon 
be headed where that sign ought to go—to the dump heap. 

If sign manufacturers sell the same design to anybody 
and everybody who will buy it, without any idea of an 
individual appeal or a distinctive design, then it is headed 
towards the Port of Failure. You might as well expect a 
merchant to buy advertising in a newspaper where all the 
ads were the same. 

The central station should insist on the sign being what 
the customer should have to fit his business, that is dis- 
tinctive of that business and which will grow in popularity 
with him so he will want to keep it lighted. Under these 
conditions electrical advertising has a field that nothing 
else can approach. When all other advertising ceases, it 
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shines forth its flaming message so all must read it. It 

compels attention, and that attention comes in the evening 

when all are in a receptive mood. 

“When a customer has an idea of his own concerning the de- 
sign of an expensive advertising sign,” says Robert Montgom- 
ery, of the Louisville Gas & Electric Co., “it is far better for 
the sign business in general for the salesman to refuse the or- 
der if he is convinced of the ineffectiveness of the design as an 
advertisement.” 


On the ever pressing subject of rates for electric signs, W. 
S. Heald, of the Duluth Edison Electric Co., believes in a flat 
rate basis. 


In this way the customer knows that he is going to pay 
a certain amount each month for his sign, he says, and he 
unconsciously classifies this charge when put to him in this 
manner as advertising. He knows what the bill is going 
to be, he apportions his advertising money accordingly and 
has a tendency to separate the connection between his 
sign and his cost of lighting. 

It has been our experience that we are able to keep 
more signs on our lines after they are once put up by using 
a flat rate basis entitling the customer to burn the sign a 
certain number of hours, rather than to have him put it on 
his meter and consider it in with his lighting bills. 
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Westinghouse Electric Wage Increase 


The Westinghouse Electric & Mfg. Company has just an- 
nounced the granting to its employees another advance in wages, 
cffective May 16, amounting to 10 percent. This increase af- 
fects the shop force and all of the office force except a few of 
the higher salaried employees. This increase, added to pre- 
vious ones, represents a general increase in a period of two 
years of pracically 40 percent. These horizontal increases in 
wages have been granted in order to enable its employees to 
meet the constantly increasing cost of living. 

The Westinghouse Electric & Mfg. Company has also sub- 
scribed for a number of Liberty Bonds which it offers to its 
employees, permitting them to pay for same in small monthly 
or semi-monthly installments. The management has adapted a 
plan for handling subscriptions, thus making it easy for any 
employee to subscribe. The advance in wages mentioned above 
will also serve to add to the facility with which these subscrip- 
tions may be made by the employee. 


+ + + 
Helping Liberty Bond Buyers 

National X-Ray Reflector Co., 235 West Jackson Boulevard, 
Chicago, III., through its president, A. D. Curtis, has made 
arrangements whereby its employees may, buy Liberty Bonds 
on an easy payment basis. 

Beginning Saturday, June 16, the treasurer of the company 
will deduct $1 from the pay envelope of each bond buyer, for 
each bond he, or she, has subscribed for, and will enclose a re- 
ceipt for the money deducted. At any time during the fifty 
weeks, any buyer so desiring may secure the return of the 
money he or she has paid, in full to date of withdrawal. 

The company will purchase the bonds subscribed for, at once, 
and hold them until paid for, without charge or interest. For 
every twenty $50 bonds subscribed and paid for, Mr. Curtis 
will give one $50 bond free. 

On May 25, 1918, the day of the last payment and delivery 
of the bonds to subscribers, the subscribers who will receive 
these free bonds will be decided by lot. No one employee vill 
win more than one free bond, although each subscriber wil 
receive a chance number on the drawing for each 950 bond 
purchased. 


+ + + 
Fred Sintes, superintendent of electrical department of the 
W. M. Carney Mill Company, Atmore, Alabama, has resigned 
his position to take effect July 1, 1917, and has accepted a posi- 
tion with the Texas Company, Birmingham, Alabama. 
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Organization Changes 
Ernest Vanarsdel, from Kentucky Utilities Co. to operating 
department. Interstate Public Service Co., Indianapolis. 


E. E. Nelson, from electrical engineer, Northern Texas 
Traction Co., to Adirondack Electric Power Corp., Utica, 


N. Y. ; : METE ORT 

Joseph Pratt, from superintendent of outside distribution. 
Woonsocket branch of Blackston Valley Gas & Electric Co., 
to salesman, Boss Electric Supply Co., Providence. 

C. B. Kennedye, appointed sales manager. Light & De- 
velopment Co., of St. Louis. , 

T. N. Jones, Jr., appointed assistant general manager, Vir- 
ginia Railway & Power Co., Norfolk, Va. f 

H. E. Brandli, formerly the general manager of the Citizens 
Electric & Heating Company, Mount Vernon, III., operated by 
H. L. Doherty & Company, has been transferred to the 
Meridian Light & Railway Company, Meridian, Mississippi, 
as second vice-president and general manager of this comp- 
any, another Doherty property. i 

A. B. Paterson, formerly general manager of the Meridian 
Company, will open a bond department for the Doherty 
Company at New Orleans. 

B. H. Collins, well known in the advertising agency field, 
has joined the publicity staff of The Society for Electrical 
Development. Mr. Collins takes the place of Hill Griffith, 
First Lieutenant, Cavalry, Officers’ Resreve Corps, who has 
heen called into active service. 

H. C. Morris, of Dallas, has been elected president of the 
Southwestern Electric and Gas Association. Mr. Morris is 
general manager of the Dallas Gas Company. 

Walker Electric & Plumbing Company have opened new 
headquarters at 620 Rhodes Building, Atlanta, Ga. 

W. L. Weston, from local manager, Paducah (Ky) Light & 
Power Co., to manager Houghton County (Mich.) light and 
traction properties of Stone & Webster. 

H. A. Howard, from Diehl Mfg. Co., to manager, Boston 
office, C. & C. Electric & Mfg. Co. 

J. R. Chadwick, from assistant superintendent, New York 

works of Westinghouse Lamp Co., to superintendent, Lux 
Mfg. Co., Hoboken, N. J. 
Roy B. Woolley, sales manager of the Standard Electric 
Stove Company, Toledo, O., has enlisted in the American Field 
Ambulance Corps and sailed for duty in France. He will 
take charge of an ambulance provided by Willis P. Tanner, 
of New Vork City. 

J. J. Burns, appointed manager of public information, 
Reading (Pa) Transit & Light Co. 

A. E. Lubeck, Benjamin Electric Mfg. Co., from sales- 
man, Chicago, to manager, new Detroit office. (Michigan, 
Minnesota, Wisconsin.) 

W. H. Howard, division publicity manager, Bell Telephone 
Company, Harrisburg, Pa., has resigned, to engage in busi- 
ness at Bethlehem. He will be succeeded by J. B. Taft, 
of the company’s publicity department at Philadelphia. 

Chas. M. Crofoot, Crouse Co., from district sales manager, 
Cincinnati, to New York City office. 


+ p + 


American Gear Manufacturers’ Associa- 
tion Convention 


The recently organized American Gear Manufacturers As- 
sociation held its first convention at the Hotel Schenley, 
Pittsburgh, Pa., on May 14 and 15th. An interesting pro- 
gram was arranged and elaborate preparations made by the 
Pittsburgh members of entertaining the visiting manufactur- 
ers. | 

The association has been organized for the purpose of de- 
veloping, standardizing and improving all products of the 
gear industry. In view of the present national situation this 
convention will undoubtedly have a very important bearing 
on the efforts being put forth by the Government for abso- 
lute standardization in all lines of manufacture. The person- 
nel of the membership comprises men who by reason of the 
fact that they represent companies making one of the most 
important items used in automobile construction, may well be 
said to have been the means of placing the automobile in- 
dustry in its present preeminent position. 

The officers of the associaton are: F. W. Sinram, Van 
Dorn & Dutton Company, Cleveland, president; H. E. Eber- 
hardt, Newark Gear Cuttng Machine Company, Newark, N. 
J. vice-president; F. D. Hamlin, Earle Gear & Machine Com- 
pany, Philadelphia, secretary, and Frank Horsburgh, Hors- 
urgh & Scott, Cleveland, treasurer. 

The convention was opened Monday, May 14th, by F. W. 
inram, president, and the morning devoted to an executive 
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session. In the afternoon, S. L. Nicholson, sales manager of 
the Westinghouse Electric & Mfg. Company spoke on 5 
Ins and Outs of an Industrial Organizaton, and James E. 
Gleason presented a paper on The Spiral or Curved Tooth 
Bevel Gear.“ On the following morning papers were pre- 
sented by Frank Burgess on Job Gearing—To What Extent 
Can It Be Standardized,” and by Wm. Ganschow on “Ad- 
vantages of Gear Standardization.” In the afternoon, George 
L. Markland discussed the “Difficulties of Gear Standardiza- 
tion.” 

The entertainment features included an informal dinner at 
the Hotel Schenley followed by dancing, automobile trips 
and a theatre party for the ladies, and a bowling contest at 
the Pittsburgh Athletic Association. 

On Tuesday afternoon the delegates visited the works of 
the Westinghouse Electric & Mfg. Company, at East Pitts- 
burgh, Pa. where they witnessed methods of manufacturing 
Bakelite Micarta for gears, after which they were the guests 
of the Westinghouse Company at a dinner in the club rooms 
of the Pittsburgh Athletic Association. 


2 + + 


Interborough Company to Install a Three 
Cylinder Compound Turbo-Generator 


The new 60,000 kilowatt unit to be installed in the 74th 
street station of the Interborough Rapid Transit Company, 
New York, where three 30,000 kw. cross compound Westing- 
house turbine generators have been in successful operation 
for over two years, will consist of a high pressure and two 
low pressure turbines, each coupled to a generator. Each 
of the three turbo generators making up the unit is to have 
a governor so arranged that if for any reason the circuit 
should open on the high pressure turbo generator, steam will 
be shut off from that particular one and the two low pres- 
sure turbo generators will operate under governor control 
with high pressure steam. Likewise, should anything hap- 
pen to both the high pressure and one of the low pressure 
turbo generators, or to the two low pressure turbo genera- 
tors, the remaining one will operate and carry the load. 

The turbines, which will operate at 220 lbs. absolute steam 
pressure, 120 degrees superheat, 20-inch vacuum, and the 
generators, which will have a capacity of 60,000 kw. continu- 
ously or 70,000 kw. for two hours, are being furnished by the 
Westinghouse Electric & Mfg. Company. 


+ + + 


Coming Conventions 


Electric Power Club. Annual meeting, New Willard Ho- 
tel, Washington, D. C., June 11-12. Secretary, C. H. Roth, 1410 
West Adams Street, Chicago, III. 

Electrical Contractors’ Association of Pennsylvania. Annu- 
al convention, Hotel Adelphia, Philadelphia, Pa., June 19-21. 
Secretary, M. J. Sellers, 1518 Sansom Street, Philadelphia, Pa. 

Indiana Electric Light Association. Convention, Fort 
Wayne, Ind., June 20. O. H. Booher, chairman, Kokomo, Ind. 

American Institute of Chemical Engineers. Semi-annual 
meeting, Buffalo, N. Y., June 20-22. Secretary, J. C. Olsen, 
Cooper Union, New York City. 

American Institute of Electrical Engineers. Annual con- 
vention, New York, June 27-28. Secretary, F. L. Hutchinson, 
33 West Thirty-ninth Street, New York City. 

Ohio Electric Light Association, Annual convention, 
Breakers Hotel, Cedar Point, O., July 16-20. Secreary, D. L. 
Gaskill, Greenville, O. 

Northwest Electric Light & Power Association. Annual 
convention, Spokane, Wash., September 12-15. 
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“More Than 3000 Uses for Electricity.” (Society for Elec- 
trical Development, New York City) lists 109 trades and indus- 
tries under each of which are given its uses for electricity, of 
much suggestive value to new-business managers and contrac- 
tors. 


> + + 


The Jovian Order is distributing free a sticker entitled “To 
Win the War Business Must Go On.” The sticker is 2 in. in 
diameter and printed in red and white. The quantity wanted 
will be forwarded upon request made to The Jovian Order, 1415 
Syndicate Trust Bldg., St. Louis, Mo. 
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TRADE LITERATURE 


Catalogs 
and Books 


A Review of the Latest Publications 


Manufacturers’ Publications 


Easy Payment Plan House-Wiring.—(Edison Electric II- 
luminating Co., of Brooklyn). For distribution to prospec- 
tive customers. Plans for elements of house-wiring, giving 
prices; also illustrations and prices of fixtures. Interesting 
to new-business managers. 


New C-W Bulletins.—(Crocker-Whecler Co., Ampere, N. 
J.) No. 173, Slot-bridge Construction for Induction Motors, 
No. 174, Form L, Direct Current Machines, 115,230,550 volts, 
generators 0.4 to 5.0 kw., motors 0.2 to 7.5 hp.; No. 175, Form 
I, Direct Current Machines, motors 3.75 to 50 hp., generators 
3 to 45 kw.; No. 176, Form R, Induction Motor, 2 and 3 
phase, 25 cycle squirrel-cage type; No. 177, Form W, Rolling 
Mill Motors, 220-230 volts, 6.5 to 200 hp.; No. 178, Three- 
Wire Distribution. 


Electric Refrigeration for the Home.—(McClellan Refrig- 
erating Machine Co., Chicago and New York). Machines 
equivalent to form 100 to 1,000 lbs. of ice daily. Can be in- 
stalled in existing refrigerators. 


GE-247 Railway Motor.—(General Electric Co., Bulletin 
44406A.) Ventilated Commutating-pole motor for city ser- 
vice. Revision of Bulletin 44406. 


Solenoids and Solenoid Brakes.—(General Electric Co., 
Bulletin 48900.) For braking motor-driven machinery. Also 
lists solenoids for various purposes. 


Electric Tools and Flexible Shaft.—(Stow Mfg. Co., Bing- 
hamton, N. Y.) Miniature (3.25 in. by 4.75 in) copies of 
Bulletins 101 and 102. 

A School for Public Service.—(New York (N. V.) Railways 
Co.) Bulletin illustrating school for car employees. Of in- 
terest to executives as educational matter. 

“Ginger”—(Jovian Order, St. Louis.) | House-organ for 
semi-monthly distribution to leagues, as a clearing-house for 
ideas, plans and experience. First issue covers League or- 
ganization and operation. 

Window Display Service.— (Western Electric Co.) De- 
scribes and illustrates many ways of using a dealer’s most 
valuable advertising medium—his windows. The service in- 
cludes complete sets of cards for each display. Seasonal“ 
displays for various times of the year as well as displays of 
«pecial pieces of apparatus, are shown. Loose leaves bound 
in an attractive leather cover into which new sheets may be 
inserted. 

Unified Federal Regulation of Railroads (Philadelphia 
Bourse.) Proposes federal incorporation of interstate trans- 
portation companies; exclusive jurisdiction by regional com- 
merce commissions superseding the present I. C. C.; new 
organization to possess definite powers, for the adjustment of 
transportation rates, wages, etc.; correction of discrimination 
and other powers, but not those of investigation and pro- 
secution, which should be in the hands of another arm of 
Government. 

Influence of Lighting on Church Attendance.—(National 
X-Ray Reflector Co., Chicago). Advocates elimination of 
visitle light-sources from place of worshin on account of 
eye-strain and resultant fatigue and inattention. Effectively 
illustrated from photographs of installations. 

Revised Price List of Electric Heating Apparatus.— 
(Hughes Electric Heating Co., Chicago.) Gives increases 
necessary by reason of advancing prices. 

“Progress in Waterworks Pumps — (De Laval Steam Tur- 
bine Co., Trenton, N. J.) Detailed des riptions of steam-tur- 
bine-driven ‘centrifugal pumps in nineteen cities. Valuable 
information for those interested in moving large quantities 
of water. 

Standard Window Reflectors.— (National X-Ray Reflector 
Co., Chicago.) Descriptions of the line, and information as 
to their application. Desirable for contractors, architects and 
new-business men. 

The Comstock Electrifier.— (I. K. Comstock Co., New 
Vork.) First number of an emplovee's magazine which shows 
promise. Greetings to the newcomer! 

Developments for Type C. Lamps.—Holophane Glass Co., 


New York.) Gives the dealer information on new reflectors, 
also sclling points for window and store lighting. 


Recent Westinghouse Publications.— Leaflets 3890, Portable 
Fault Localizers; Leaflet 3978, Overhead Relays for high 
voltage circuits; leaflet 3977, Electrical Speed Indicators (d. 
c. magneto tppe); Leaflet 3977, Outdoor Metering Equip- 
ments; Leaflet 3324. Potentiometers for “hot-spot” tempera- 
ture measurements (thermocouple principle). 


Industrial Heating as a Central Station Load.—(Society for 
Electrical Development, New York.) Facts and data on 
electric furnaces for use of central stations. Non-technical, 
but includes excellent bibliography. 32 pages. 


Small Motors and Generator.—(Westinghouse Electric & 
Mfg. Co.) Book of 64 pages containing well-illustrated de- 
scriptions and full details of speeds, ratings and dimensions 
of a. c. Single- and poly-phase motors, d. c. motors; fans and 
blowers; sewing machine motors, generators; buffing and 
grinding motors; motor generators; and accessories. 


+ + + 
Business World Gives Support to Ameri- 
canization Movement 


Manufacturers and business men throughout the country 
are lending whole-hearted support to the movement for the 
development and encouragement of patriotism, loyalty and 
faithful service, which has been well advanced by the Nation- 
al Americanization Committee, and this work is now being 
supplemented by the National Committee on Patriotic Litera- 
a with Headquarters at 461 Eighth Avenue, New York 

ity. 

Evidence of the widespread interest in the Patriotic Com- 
mittee’s work is shown by the great demand among en- 
ployers for the first of the Committee’s pamphlets, “Songs 
of Our Country” and “Your Flag and Mine,” one million 
copies of each of which are now ready for distribution. The 
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demand, while confined to no particular class, is especially 
veticeable among those employers who realize fully the in- 
dustrial problems involved in the presence in the United States 
of so large a population of foreign-born citizens. 

These two booklets, one giving the story of the flag, and 
th: other the songs of our country, are the initial step in the 
campaign of the committee to encourage patriotism. The 
booklets fit in a man's pocket. vet they contain information ©! 
value to millions of Americans as yet unfamiliar with the 
words and music of our National Songs and the glorious 
history and symbolism of the Stars and Stripes. 

“Your Flag and Mine” tells simply and concisely the story 
of the American Flag, its origin, its history and its message to 
Americans to-day. It is artistically covered in colors an 
handsomely illustrated throughout. 

“Songs of Our Country” contains the words, music and 
history of the leading National songs. It is beautifully cov- 
ered in colors and is well suited for use in the home as 


well as in public gatherings where the country’s songs are 
sung. 
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New Products 


And How to 
Use Them 


A Monthly Review of New Apparatus, Equipment and Specialities of Known Value 


The Names of Manufacturers Not Given in This Section Will Be Gladly Supplied on Request 


Solderless Connectors 


Of interest to contractors and wiremen are two devices for 
splicing wires, recently brought out by a New York City manu- 
facturer. The U. S. A. Cold Splice is made from soft sheet 
brass and will take four wires. Two screws with knurled nuts 
are provided to tighten up the metal of the splice about the 
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wire. This makes an absolutely tight joint which cannot work 
loose. After taping, the splice still takes up only a small amount 
of space in the box. List price, 8 cents. 

Where space is at a great permium, as in connecting up fix- 
tures, the U. S. A. midget clamp is recommended by the maker 
as the smallest clamp which can be relied on. It is similar to the 
Cold Splice, but one-half as long. List price, 8 cents. 

A ground clamp, on the same general principal, is also made 
by the same concern. List price, 10 cents. 


+ + + 
Utility Y-Fitting 


Where a neat right-angle turn in small space is necessary in 
a conduit run, it has been necessary to employ a rather bulky 
outlet box of some sort. Recently there has been placed on the 
market a Y-fitting with closure cap which 
takes up no more space than the stand- 
ard gas or water elbo@ and which al- 
lows wire to be fished with ease. The 
corners are rounded so as not to abrade 
the insulation, and the external opening 
is so located that pulling is in a nearly 
straight line. 

For a service entrance to buildings, this 
fitting is particularly adapted, since the 
closure cap makes a waterproof joint. As its threads are on 
the outside of the chamber, there is nothing to cut the wires. 


2 + + 
Lightning Letter Opener 


Anyone who has ever had to open a thousand letters by hand 
or by hand operated letter openers, knows the tedium of the 
task and the length of time necessary to complete the operation. 
In addition, the greatest care has to be exercised in the opening 
process in order that any enclosures be not mutilated. This can 
all be eliminated, and the time required reduced to a minimum, 
by the use of the motor operated opener shown. This device, 
called the “Lightning Letter Opener,” opens the letters in a con- 
tinuous stream, cutting only a thread from the edge of the 


enevlopes, and in a seemingly uncanny way missing the en- 
closures. One of these letter openers in actual operation has 
opened 73,000 letters in a working day of 8 hours. 

In operation, the unopened letters are placed on a feed table 
back of a guard, which has a capacity of 50 letters at a time. 
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They are fed through one at a time by means of two rubber 
rollers which pass them along past two cutting wheels. The 
guard eliminates all possibility of the operator's fingers coming 
into contact with the cutters. The depth of the cut may be 
varied and set at will. After the letters are opened they are 
automatically thrown out and stacked up in the case of the 
machine as shown in the illustration. 

The “Lightning Letter Opener“ is operated by means of a 
1-20 h.p. Westinghouse electric motor connected to the driving 
mechanism by means of a silent endless belt. By means of a 
cord and plug it may be connected readily to the nearest light 
socket, ready for instant use. 


2 © + 
The Goodwill Electric Pad 


A Chicago firm is now placing upon the general market an 
electric heating pad which is the result of seven years’ develop- 
ment. The pad is decidedly novel and original in construc- 
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control, and long life. In describing this device the manu- 
facturer says that it is circular, and is made in two sizes: 
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10% in. and 7 in. in diameter. It is built up of 20 ft. of soft 
core material, closely wound with two parallel circuits of a 
very pliable heating wire. This length is sewn between two 


pieces of grey outing flannel, making of the whole a firm 


but very flexible unit. With this construction the pad will 
withstand the roughest treatment without breaking or kink- 
ing the heating wires. 


The accurate heat control is obtained by a very small double- 
element adjustable thermostat, located in the center of the pad. 
The contruction of this thermostat deserves attention. While 
it is contained in a metal box % in. deep and 1% in. in diameter, 
its movement for a given change of temperature is equivalent to 


that of a straight compound bar 10 in. long. It differs from a 


others in the fact that both elements are wound with a con- 
tinuation of the two wires that form the heating circuit, thus in- 
suring that the pad and thermostat are always at the same 
temperature. The thermostat does not depend for its heating 
on conduction or radiation from the pad proper. The ele- 
ments are built of spring-tempered steel and of half-hard brass, 
and hence will always maintain their original adjustment. 
The contact points are of pure platinum, and the area of contact 
is 20 times that required for the 48 watt load. This type of 
thermostat takes care of all conditions of heat insulation to 
which the pad may be subjected, as well as a possible short-cir- 
cuiting of a portion of the heating element by the careless use 
of a safety pin or the like. 


The temperature range covers all points between 100 and 180 
F., and the adjustment is obtained by the rotation of an eccen 
tric, against which the rocker element of the thermostat is held 
by a steel spring. There are two types of the Goodwill pad 
In one of the thermostat and controlling dial are covered com- 
pletely by a removable metal cap. In the other the cap is seal- 
ed in place, and the adjustment obtained by a calibrated brass 
disc, with a stud which projects slightly through a semicircular 
slot in the cap. The former type is preferrable by hospitals, 
while the latter is for general use. 


This pad was originally designed for hospital work, and is so 
constructed that it may be scrubbed, dry-cleaned, or sterlized in 
any way. Th helical construction so distributes the difference 
of potential between the center and outside of the pad that the 
current may be turned on while the pad is wet without danger of 
a short-circuit. A light washable cloth cover, a waterproof 
cover, and a length of webbing with buckle, to hold the pad in 
place, are supplied with each outfit. The attachment cord is 
twelve feet in length, and on it near the pad is a separable con- 


nector which relieves any strain on the cord, and may be used 
to turn off the current. 


* * * 


Enameled Switch Plates 


To match interior trim of 
hospitals, etc, is the purpose 
of a porcelain - enameled 
switch plate put out by a St. 
Louis concern. Immunity 
from scratches, ease of clean- 
ing, and the fact that clean- 
ing fluids will not harm are 
reasons for its long life. A 
further advance is the fact 
that finishes in pale pink 
pale blue, brown, and old 
ivory can be had at slight ad- 
ditional cost. Prices of 
Standard finish range from 


$0.16 to $0.18 each, depending 
on quality. 
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Damore Grinder Equipment 

Concerns throughout the country who make screw machine 

products have been finding it more and more difficult to buy 

thread-cutting dies, especially standard button dies. The die 

shown in the illustration is a button die; these dies are re- 


ground by passing a carborundum pencil through the four 


Grinding the sides of these holes sharpens the 
After all of this has been 


holes in the die. 
teeth or cutting part of the die. 


done the operator dresses up the die to grind a chamfer and the 
front of this chamfer is ground in different ways so that the 
chips can be broken up whichever way he desires. 

This grinder can also be used for lapping out small holes in 
blanking dies, etc. The chuck holds a 3% in. round diameter 
pencil, this pencil can be dressed down to any particular shape 
and size that is necessary. 

The speed of the spindle is 50,000 r.p.m. An entire outfit 
is as shown in the photograph, but the only parts that are 
different from the regular “Dumore” grinder is the internal 
spindle, the chuck and the large pulley. These parts only list 
at $40.00, regular discounts applying to jobbers and dealers. 

$ $ $ 


Dead Front Panel Units 


The manufacturer of a line of dead-front distributing pane! 
units with snap witches has now added a similar line equipped 
with push-button switches. In general the construction of this 
line consists of a substantial porcelain base properly recessed 
to accommodate the standard two button switch mechanism, of 
which two are provided for each unit. Provision is also made 
for fuse plugs for each line from the switch. All conductors 
are concealed and separated from the front of the panel by a 
continuous sheet of insulating material; hence there can be no 
live parts exposed. Moreover the sheet metal front of each 


— — = —— 


unit has an overhanging edge which engages with the front of 
the adjoining unit, thereby preventing accidental contact with 
any live’ parts. In case the switch mechanism requires adjust- 
ment the cover of the particular unit can be readily removed, 
and the switch mechanism lifted from its socket. Because the 
buttons are respectively white and black, the condition of each 
On” and „Off“ buttons are respectively white and black, the 
condition of each switch may be raidly distinguished. The fuses 


JUNE, 1917 


are self indicating and can be replaced by anyone without the 
slightest danger of contact with the circuit. 

These panel units can be furnished in double pole, single 
branch; double pole, double branch; triple to double pole, 
double branch. ; | 

Advantages of these units to user and dealer are obvious. 
The contractor with a quantity of these switches in stock is 
ready to make up lighting panels of any size, thus avoiding de- 
lays and expensive stock. The parts are so readily assembled 
that installation costs are minimized. Units may be installed 
in any standard steel or wood cabinet having a minimum depth 
of three inches. Panels are regularly supplied with dull black 
covers but white enameled covers can be had without extra 


charge. 
+ + + 


Coles Electric Coffee Mills 


The coffee mill and the combination mill and meat grinder 
shown are new model that have been placed on the market 
by a Philadelphia manufacturer. The small mill will granu- 
late a pound of coffee in forty seconds and can be connected 
to the ordinary electric light socket. It is operated by a % 
h.p. motor. This mill has an obstruction release to clear 


grinders; an indicating regulator which provides for six 
grades of coffee; a detachable hand crank for hand operation 
of the mill should current fail, and a self-cleaner and dust- 
proof pan. It occupies a counter space of 12 by 17 inches, 
and is 27 inches high. 

The combination coffee mill and meat chopper has a ca- 
pacity of 8 pounds of beef per minute, or will granulate two 
pounds of coffee per minute. It is operated by a 34 h. p. 
motor. All parts, including the bowl, are removable. The 
regular equipment consists of four sets of knives and plates, 
one Sausage stuffing attachment, meat pusher, and spanner 
wrench for chopper ring. Bone grinder, pulley, or tool grind- 
er are furnished also when desired. The machine is furnished 
for mounting on the counter or with pedestal base for floor 
mounting. It occupies a counter space 20 by 32 inches and is 
36 inches high. 

The same concern makes a double mill which will granu; 
late five pounds of coffee per minute, or pulverize one pound 
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per minute. It is operated by a % h. p. motor. The motor 
operates both grinders at the same time. This mill has an 
automatic releasing and resetting device, self cleaning heads, 
dustproof pans, indicating regulator which provides for 
twenty grades of coffee, and six pound nickel hoppers. It is 
furnished for mounting on the counter or with pedestal base 


for floor mounting. 


+ * + 
Outdoor Current Transformers 


Current transformers are employed for one or both of two 
purposes; to reduce the current to be measured to the rela- 
tively small values suitable for measuring instruments, relays, 
circuit breakers, and trip coils, or to insulate meter circuits 
from high line voltage. To meet the growing demand for 
such apparatus as part of outdoor substation equipment, 
the Westinghouse Electric & Mfg. Company, has developed 
and is marketing a complete line of outdoor current trans- 
formers for voltage up to and including 70,000 volts. 

These outdoor current transformers are of two general 
types—dry and oil insulated. The dry type transformers 
are for use on circuits up to 24,000 volts. For circuits of 
higher voltages the oil insulated transformer is used. Both 
types are designed for use on from 25 to 133 cycle alternating 
current circuits and have a capacity rating of 50 volt amperes. 
They are compensated for 25 volt amperes. The dry type 
transformers are furnished in three styles and designated by 


type letters. Type MA is for voltages up to 8,000; type MB 
for voltages of 17,000, and type MC for up to 24,000 volts. 

The oil insulated transformers are also furnished in three 
types; type OA for maximum voltage of 35,000, type OB for 
voltage of 47,000, and type OC for up to 70,000 volts. The 
primary ampereage of the dry type transformers varies from 
5 to 500 amperes, that of the oil insulated transformers from 
5-10 to 200-400 amperes. All give a secondary amperage of 5. 

The dry. type current transformers are mounted in cast 
iron end caps with the leads extending downward through 
suitable bushings and are impregnated with an insulating 
compound which thoroughly seals up the joints between 
the laminations and the end caps. Wrought iron hangers 
are provided, bent to engage standard cross arms and punched 
to fit the holes in the back of the arms with lag screws. 
The transformers are constructed of the best grade of mate- 
rials. All coils are vacuum treated and impregnated wit 
an insulating compound, giving a high factor of safety. A 
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high degree of accuracy is maintained over the entire range 
of the transformers. 


The oil insulated transformers are provided with suitable 


high tension outlet bushings and are designed for seperate 
mounting in compartments or otherwise. 
In addition to the current transformers shown, the West- 


inghouse Company also furnishes potential transformers for 
similar service. 


t 4 + 
Au Electric Outboard Motor 


The electric motor boat has always met with favor on account 
of its noiseless working and cleanliness, in view of the success 
of the outboard motor has met with, it is not surprising that an 
electric outboard has recently been placed on 
the market. 

The outfit which we illustrate is manufac- 
tured by the Jewel Electric Co., of Chicago. 
The machine is of particular use in cases 
where simplicity of operation is desired, while 
for duck or trolling a boat fitted with one of 
these little motors would be almost ideal. As 
regards general lay-out, the ma- 
chine closely resembles the con- 
ventional type of petrol-driven 
outboard motor, being clamped 
to the boat in the usual manner. 

The motor is placed directly 
above the main driving shaft, which is con- 
tained in a telescopic tube, allowing the pro- 
peller to be adjusted to the correct distance 
beneath the surface of the water. The pro- 
peller is driven through a modified type of 
worm gearing, which gives a great reduction 
between the motor and the propeller, this be- 
ing necessary owing to the fact that the nor- 
mal speed of the motor is about 3,000 r. p. m. 
Above the motor is a small steering wheel, 
which enables the propeller to be turned to 
the right or left hand, to completly round if 
it is desired to reverse the direction of the 
boat. To this wheel may be fitted either a 
tiller or steering yoke, according to require- 
ments. The outfit is made of aluminiu 
wherever possible, the idea being to r 

It is worthy of note that the m 
tery, weighs only 50 pounds. 
the armature runs on ball be 


m and manganese alloy 
educe the weight. 

otor complete but without bat- 
Regarding details of the motor, 
arings, and the commutator and 
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brushes are of special design, suitable for low voltages, as the 
motor used with a current of from 6 to 12 volts. 

By means of a simple device the motor may be detached 
from the driving shaft and used for other purposes where pow- 
er is required, and the current can be derived from the same 
batteries as used in the boat. The standard storage batteries 
supplied with the regular equipment are two of 6-volt 120-ampere 
each, but the makers supply a range of accumulators of 6 to 12 
volts, having a varying capacity of 60 to 120 ampere hours. 


+ * * 


Outdoor Switch-Houses 


The problem of properly housing and protecting switching 
equipments is one of considcrable importance in installations 
which supply electrical power to small towns, manufacturing 
plants, mines, etc., where the load is not large enough to 
warrant the expense of a substation with indoor apparatus. 
For outdoor distributing substations of this character, port- 
able switch-houses 
such as are shown in 
the accompanying il- 
lustrations, have been 
found to give such 
satisfactory service 
as well as in their 
size and capacity. 

Standard switch- 
boards built by the 
large electrical manu- 
facturing concerns 
are in general of two 
forms — grouna- 
mounting and pole- 
mounting. They are 
constructed of steel 
throughout and are 
provided with a large 
door that gives easy 
access to the interior 
and that can be lock- 
ed, thus protecting 
the apparatus from 
tmpering by unau- 
thorized persons. 

These houses are us— 
ually designed to con- 
tain an oil circuit- 
breaker, a watthour 
meter with current 
transformers, and 
voltage transformers, 
besides calibrating 
and testing terminals 
and the usual wiring. 

The chief features that make this type of switch-house 
particularly suitable for the purpose are their cheapness and 
the fact that they are portable and can be readily conveyed 
to localities where needed. Small plants that otherwise could 
not be reached, due to the high cost of substation con- 
Struction, can be supplied from transmission lines. These 
houses are absolutely weatherproof and all apparatus is fully 
Protected from the elements. 

The standard products are built in capacities up to 600 
amperes at 7,500 volts, both single-phase and polyphase. The 
usual dimensions of such houses are 3 X 3 X 10o feet high, al- 
though some special houses are being built in much larger 
sizes. The general trend in switch-house construction is 
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Presto Bicycle Lamps-Metal Specialties 
Company | 

The use of electric lamps on bicycles eliminates the danger of 
the rider being burned in case of a fall, by coming in contact 
with the lamp and all danger of fire which is a common occur- 
ance when oil or acetylene lamps are used. Hence the popular- 
ity of a line of electric lamps put out under the trade name 
“Presto,” of which head and tail lamps are illustrated here. 

The head-lamp reflector is made of reflector brass, highly 
polished and nickel-plated,and is four inches in diameter. The 
lamp is supplied with tungsten bulb accurately focused, pro- 
ducing a maximum volume of light. Bayonet type switch is 
provided at the back of the lamp, where the lamp can be turned 
on or off at the will of the rider, by simply turning the Edi- 
Swan plug with knurled cap, to the right or left, in the “T” 


slot. This plug part of the switch can be left in the socket at 
all times or easily removed if desired. 

The battery container is made of steel, attractively furnished 
in black enamel, the most durable and water-proof construc- 
tion known and is an ornament to a bicycle. It is firmly held 
in place by three leather straps that will not mar or scratch the 
enamel finish on the frame of the bicycle. Either one or two 
“No. 6” cells are used. 

The lamp head bracket is made adjustable so that it will fit 
any handle bar or on the head fitting on the bicycle and by fur- 
ther adjustment of the thumb screw bracket holding the lamp 
head, the light may be directed and thrown a long or short 
distance ahead of the bicycle as may be desired. No wrench 
or tools are necessary as the thumb screw can be easily loosen- 
ed or tightened by the rider. 

The tail light has a 2 in. parabolic reflector which gives it a 
neat appearance adding to the style and beauty of the bicycle 
to which it is applied. It comes equipped with a ruby lens and 
strong steel bracket which is fastened on the mud guard with 
two small bolts and sufficient rubber covered wire to connect 
same to the dry cell battery which is contained in the black 
enameled steel can, strapped to the main bar of the bicycle. The 
same battery also furnishes current for the electric head light. 


2 ¢ + 
Dumore Rapid Mixer 


The Wisconsin Electric Company in conjunction with the 
Horlick’s Malted Milk Company, both of Racine, Wisconsin, 
have placed a new drink mixer on the market which they call 
the Dumore Rapid Mixer. Several new and very excellent 
features are embodied in this model. 

‘The entire base and column is finished in white porcelain 
enamel, in which “Horlick’s” is blazed in blue letters, giving the 
mixer an attractive appearance. It can be easily kept clean and 
dispensers will appreciate this sanitary feature. 

The motor which drives the mixing spindle is stationary on 
the head of the column, only the mixing spindle moving up and 
down. The spindle is light and the mixer is very easily oper- 
ated. The current is automatically turned on when the spindle 
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engages with the driving disk on the motor and is shut off in- 
stantly when the spindle is raised. This does away with spash- 
ing the contents outside of the container as is experienced with 
other makes of mixers. 


Another advantage of the Dumore Rapid Mixer is that the 
spindle raises to a height of 7½ in. enabling the largest con- 
tainer or mixing glass to be set under the spindle without tipping 
the container. 

As stated above, the name “Horlick’s” appears on the base of 
each mixer and as this feature is a part of this company’s ad- 
vertising campaign, they are selling the mixer at a very low 
price in order to keep the word “Horlick’s” before the public 
eye. 

+ + + 


Automatic Regulators for Fulpwood 
Grinders 


As a means for obtaining maximum production with highest 
efficiency from available pulpwood grinder equipment of 
paper mills, the Westinghouse Electric & Mfg. Company of 
East Pittsburgh, Pa., has developed and is marketing the 
automatic pressure regulator shown. This regulator, occupies 
a unique position due to the fact that in its operation it is an 
active agency in automatically maintaining the service ren- 
dered by the power plant at a higher degree of uniformity 
and satisfaction than can be accomplished through almost 
any other medium. Among the numerous advantages claimed 
for this regulator are: prevention of peak load charges and 
overload on motors; climination of underloads, so that motors 
may operate at practically 100 percent, load factor, and an 
increase in the production of groundwood with improvement 
in quality and uniformity of the pulp. It causes a reduction 
in the amount of splinters or shives and in the amount of 
short fibre carried away in the white paper, is absolutely fool 
proof, and can be adjusted to control the grinder load only 
or the entire mill load. l 

In installing the regulator, a series or current transformer 
of suitable ratio is placed in circuit with the motor driving 
the grinders and so connected that fluctuations of load will 
cause the moving element of a primary relay to respond. 
This moving element operates either up or down, depending 
upon whether the load is above or below a predetermined 
value. As the primary regulating relay element moves up- 
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ward or downward beyond a certain adjustable distance, a 
set of contacts is closed, causing a secondary relay or magnet 
switch to operate, which energizes one of the solenoids of an 
hydraulic regulator valve. The core of the solenoid is 
then instantly raised to its extreme position, opening both 
ports, which were previously closed, thus admitting hydraulic 
pressure to the upper end of the cylinder through the other 
pilot valve port. The piston in the cylinder is thereby forced 
downward, opening to a large extent the balanced regulating 
valve, this allows an increase in pressure in the grinder 
cylinders, increasing the load on the motor driving the 
grinders. 


When the electric load has reached the point for which 
the primary relay is set, the primary circuit is broken, causing 
the secondary relay to break the secondary circuit. The core 
of the solenoid then drops immediately, forcing the pilot 
valve piston to the lower position, and closing both ports, 
which prevents the admission or escape of water from the 
hydraulic cylinder. Consequently, the piston of the hydraulic 
cylinder is locked in the exact position it occupied when the 
pilot valve closed. As long as the load remains constant a 
state of equilibrium will exist in 
the system, but if the load should 
increase above the point for 
which the primary relay is set, 
contact would be made in that 
direction, causing the other 
switch of the secondary relay to 
close its secondary circuit, en— 
ergizing that other solenoid and 
opening the pilot valve. The 
opening of this pilot valve 
causes both its ports to open, 


admitting hydraulic pressure to the lower end of the hy- 
draulic cylinder through its other port. Thus some of the 
pressure applied to the grinder pockets and likewise the 
load on the grinder motor, are reduced. 


The primary regulating relay can be adjusted for any de- 
gree of load by raising or lowering a screw, so that in cases 
where central station power is used and the power company 
changes the available demand from day to day, it will be 
found easy to make the desired adjustment and thus prevent 
the occurrence of peak loads. In order to obtain stability 
of operation, necessary in the operation of any governor, there 
is a certain limit between the contacts of the primary regu- 
lating relay at which point the regulating valve is inactive. 
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The installation of the regulator does not involve changes 
in the existing system of piping, and pumps used in mills 
can be used without any extensive alterations, a positive 
pressure or a centrifugal type of pump acting equally as well. 
All details of construction and design have been made with 
the principle object of reliability, and on account of the class 
of labor usually employed, the apparatus has been made as 
near fool proof as possible, so that the operation of the 
regulator cannot be interferred with by the grinder man. 
Since the regulator can be installed in a mill without inter- 
ferring with the production and is so arranged that it can 
be put in or out of service without any interruption or shut- 
down, a very flexible arrangement is secured. 


+ + + 
Ronay Process of Metal Briquetting 


With the recent sharp advances in the price of all metals has 
followed a country wide investigation into methods for econom- 
ies in production. The problem of light scrap treatment has of 
late been particularly pressing. Quotations indicate a far more 
rapid rise in the prices of ingot and heavy scrap than is the 
case with the light chips and borings. 

Careful foundrymen, in melting down their “light stuff,” 
have tried all manner of panaceas, varying from packing in tin 
cans, as in the case of cast iron, to the use of prepared fluxes, 
as in the case of aluminum and other costly metals. It is ad- 
mitted that the real crying need is for a process to fabricate the 
chips and turning into blocks or bricks that will behave in the 
furnace in a manner similar to heavy scrap or ingot. 

There have bcen efforts to employ ordinary hydraulic presses 
for the purpose; but there were continual objections—based on 
the difficulty of feeding the press, the difficulty of ejecting the 
briquette, and the unsatisfactory character of the finished pro- 


duct, which too often proved brittle in handling and not co- 
hesive in melting. 

The problem involved was that of special design. It was nec- 
essary that a press be provided that would feed automatically. 
press the briquette in a manner calculated to get rid of included 
air (the real cause of disintegration in the melt) and, further, 
to obtain a release of the briquette from the machine without 
great difficutly. . 

The Ronay press is an ingenious method of utilizing high 
pressures (hydraulic) as an intermediate step in briquette mak- 
ing. In brief the procedure is as follows: In a revolving table 
are set a serious of floating molds, usually six in number, and 
either six or five inches in diameter, according to the metal 
treated and capacity desired. The molds pass successively u- 
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der the feeding hopper, where the material is packed fairly 
tightly by a packing ram. The table is turned automatically 
one-sixth of a revolution and the succeeding mold is filled, while 
the first remains in an intermediate position. The next one- 
sixth turn brings the packed material in the mold under the 
main pressure—which is built up to twenty-eight or thirty 
thousand pounds per square inch. Applied gradually and al- 
lowed to remain long enough to ensure a “set,” this pressure 
causes the metal to “flow” slightly and a cohesive action of 
great efficiency is secured without the use of any foreign sub- 
stance as “binder.” After the pressure is removed, the next 
sixth turn carries the mold and contained briquette to the sec- 
ond intermediate position. The pause is valuable at this point 
securing further “set” before ejection. The next one-sixth turn 
brings the briquette to the third stage, the ejector, where the 
briquette is forced from the machine. Thence two more one- 
sixth turns bring the mold back to the packing hopper. Thus, 
at the end of each sixth turn, simultaneous operations are per- 
formed at three points, namely—the packing feed, the heavy 
pressure and the ejection; while at the same time the interme- 
diate three molds are at rest. 

The finished briquettes are ideal furnace or crucible feed. So 
far as foundry practice is concerned they are but little short of 
heavy scrap (and in some cases ingot metal) in the melting 
results. The economies realized are well nigh unbelievable. 
On account of the compactness of the briquette, and their ease 
of handling and feeding, many more heats per day can be rea- 
lized in all classes of melting. As the briquettes melt from the out- 
side, contact with oxygen is cut off and oxidation and vaporiza- 
tion losses cut to a very low figure. The saving effected approxi- 
mates in nearly all cases the difference in market value be— 
tween light and heavy metal scrap. 

This difference in market value is very pronounced. Alum- 
inum probably gives the most vexing problem in melting light 
scrap. The difference in price between light and heavy alumin- 
um scrap is approximately two hundred dollars per ton. Ordin- 
ary brass shows a similar price difference of sixty dollars—tin 
about one hundred and sixty dollars and others in proportion to 
their original value and susceptibility to melting losses. 

In the case of iron and steel the difference in price between 
light and heavy scrap is about ten dollars. Though this is far 
less than the margin outlined for non-ferrous metals, none the 
less the briquetting of iron and steel turnings is a paying pro- 
position. 

The expense of briquetting, where fairly large capacities are 
concerned, varies from $1.00 to $1.50 per ton. 


+ + + 


Compressed Air Sprayirg Outfits With 
Electric Heater and Electric 
Exhaust Fan 


The Aeron System for spraying the finish on wood and metal 

Products with compressed air contains several new features 
which add to the convenience and economy of finishing ma- 
terials by the spray process. 
The outfits are made in a wide range of capacities for hand- 
ling very small parts or large pieces such as automobile bodies. 
The booths are constructed of heavy sheet on an angle iron 
frame, with wire glass windows in the sides and top and with a 
sheet floor. Reflectors and sockets are built in the booths for 
lights and a portable spot-light is also supplied so arranged 
that it can be clamped on the frame in any desired position to 
direct the light upon the work. 

The back of the booth is funnel shaped, the exhaust fan being 
mounted in the apex of the funnel. This construction gives 
better exhausting results than can be obtained with a flat rear 
wall, 

The exhaust fan used is of unique design. A 1-6 h.p. Robbins 
& Myers motor of special design is used to drive a 6-blade 16- 
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inch fan. The motor is completely enclosed to protect it from 
the fumes but is provided with thorough ventilation by a stream 
of cool air which is drawn through the motor by the fan, the 
intake for the air being provided by a tube which opens outside 
the booth. This tube also serves to support the fan and is so 
arranged that the fan will swing back from the opening to give 
access to the blades. The wiring for the fan motor is brought 


up through the air tube. The blades can be removed for clean 
ing by the removal of a single nut. The exhaust fan is made 
in one size only, two or more fans, depending upon the re- 
quirements, being used in the larger booths. 

Where desired the sprayer is equipped with an electric heater 
which heats the air and finishing material before it leaves the 
spray nozzle. | 

‘As shown in the illustration, the outfits can be furnished with 
a motor-driven turn table, for supporting the work. The speed 
of rotation is adjustable through a wide range by a friction 
wheel and disc operated by a 8 horsepower Robbins & Myers 
motor. The table is started and stopped by a foot pedal. It 
can also be raised and lowered through a 10-inch range by com- 
pressed air acting upon a piston which supports the revolving 


parts. 
4＋ om x 


Paracoil Evaporator 


The R & D Paracoil Evaporator, illustrated herewith, pro- 
vides a supply of pure distilled water for boiling feeding, 
drinking, bottling, manufacturing processes, etc. Steam of 
any initial pressure from 200 pounds gage down to atmos- 
pheric may be utilized for heating the raw water, so that 
the evaporator may be operated as a single unit or with 
multiple effect. Where exhaust steam is available for the 
heating, the distilled water can be produced without other 
expense than the upkeep on the evaporator, and an adequate 
water supply for drinking and other limited use is secured 
practically for nothing. 

The raw water is fed constantly into the shell of a single- 
effect, or of the first unit of a multiple cffect, plant at a rate 
corresponding to that of ebullition, the water level carried at 
any time being always shown by a gage glass. As this water 
evaporates the impurities are left behind, and when accumu- 
lated are removed through a blow-out valve. The distillate 
is passed to a surface condenser in a single effect, or into the 
heating coils of the succeeding unit of a multiple-cffect, plant. 

The raw water is heated to ebullition by steam of higher 
pressure and temperature circulating and condensing in a 
group of helical coils arranged for parallel flow between inlet 
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and outlet manifolds and placed respectively in the vapor and 
water space within the shell. The condensation from the 
heating coils of the succeeding unit of a multiple-effect, plant, 
greasc, or other particles that may float in with the steam, 
can be reused as boiler feed water, thereby conserving prac- 
tically all of the contained heat. This heating steam and its 
condensation do not come into contact with the raw water 
and vapor, and therefore cannot contaminate the output of 
the evaporator unit. The vapor ina single-effect plant passes 
direct to a condenser, from which it is delivered as distilled 
water ready for use. With the multiple effect principle the 
vapor from the first unit 1s passed into the heating coils 
of the second unit to boil more raw water at lower tem- 
perature and under lower pressure in the shell of the second 
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unit and so on throughout the series. The condensation 
from the heating coils of all units except the first in the 
multiple-effect plant is trapped individually from each unit 
into a common drain, which delivers into the same hot well or 
receiver as does the surface condenser which receives the 
vapor from the last unit. If the distillate is to be used solely 
for boiler feeding the returns from the heating coils in the 
first unit also, if filtered, can be safely passed along into the 
well or receiver and greater economy thereby effected. As 
further practical economy the sensible heat in the distillate of 
the earlier stages can be utilized to heat the steam going into 
the later stages, which is done by means of interchanges. 

Novel construction features of the R & D evaporator are 
indicated clearly by the illustration. The side of the shell 
is provided with an extra large door, curved to the same 
radius as the shell metal, hinge gasketed and held by studs 
and nuts. 

The top and bottom manifolds for steam inlet and con- 
densation drain, respectively, are similar, are of cast iron or 
bronze, are fastened to the inspection door by flanges, and 
are of a distinctly new arc type, that in connection with the 
hinging of the door enables the entire heating section to be 
swung outside for convenient inspection, cleaning or repair. 
The form of manifolds permits of an ample area of heating 
coil surface to be placed toward one side of the shell, which 
gives a much greater space for the vapor than that occupied 
by the large body of water from which it is generated. The 
large free space also affords complete and direct circulation 
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without the vapor currents coming into conflict. A simple 
but effective form of baffle in the top prevents priming, 

These evaporators comply in every respect with regulations 
of the Board of Supervising Inspectors, Steamboat Inspection 
Service. The shell is tested to 50 pounds and the coils and 
manifolds to 500 pounds hydrostatic pressure. Sizes are 
made with capacities up to 75 tons per 24 hours. 
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Westinghouse Types Q, QF and QF-1 
Auto Starters 


Three new types of auto starters have recently been 
developed by the Westinghouse Electric & Mfg. Company 
of East Pittsburgh, Pa., for use in connection with the opera- 
tion of large squirrel cage induction motors up to 650 horse- 
power. They serve to provide ample protection to motor, 
machinery, line, and operator, by preventing excessive strain 
on the motor and disturbance to the line, reducing the line 
voltage and current in starting. Both motor and starter 
are protected against overloads and short circuits. In special 
cases, where the power dclivered to the motor is of high 
kilovolt-ampere capacity, the destruction of motor and start- 
cr is prevent by the provision of heavy breaking capacity. 
Resistance can also be furnished to prevent the opening of 
the circuit when changing from starting to running position, 
which causes disturbances that may be injurious to both 
motor and starter. 
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These starters are extremely durable, and possess large, 
substantial contacts capable of breaking heavy current fre- 
quently. The switching mechanism is simple and strong. 
The effect of arcing has been reduced to a minimuin by the 
immersing of all contacts in oil and by the use of either 
auxiliary arcing tips or large contact area on the main con- 
tacts. Where arcing occurs the contacts are provided with 
removable tips which may be renewed readily with a pair of 
pliers. The starting current may be adjusted to the service by 
taps on an auto transformer, which provides either 3 or 8 
starting voltages according to the capacity of the trans- 
former. Absolute safety to the operator is assured by ex- 
cellent insulation in the switch and by a very liberal margin 
of safety above actual requirements. Safety to the apparatus 
is assured by overload relays, which cause the switch to 
open at a predetermined overload, and by a low-voltage 
relay which opens the switch when the voltage fails. 
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Service— 
ta The Supreme 


NE 


Ake, Model 341 A. C. and D. C. 
Portable Voltmeter 


ELECTRICAL AGE 


It is our conviction that the 
success of an industrial or com- 
mercial organization—as of a man 
—can be measured only by the value 
of its service to mankind. 


eston 


Indicating 
Instruments 


have played a leading, often an 
indispensable, part in the advances 
made since 1888 in every field of 
electrical achievement. Today, as 
at every previous stage of their 
steady progress toward perfec- 
tion, they stand alone as the high- 
est attainment in the Art of Elec- 
trical Measurement. 


the application of 


Weston Electrical lastrament Co. 
5t Weston Ave., Newark, N. J. 
23 Branch Offices in the LargerCities 


Weston Models include 
complete groups for Port- 
able and for Switchboard 
Service on A. C. and on D.C. 
circuits, together with 
many instruments de- 
signed for special purposes. 
Write for particulars re- 
garding any field. 


“BRIGHTEST LIGHT 


LONGEST LIFE” 
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FOR ALL FLASHLIGHTS 


Bullseye on 


RECUPERATION 


Novo Batteries recover an unusually 
large percentage of consumed energy; 
they will help you regain many customers 
who became dissatisfied with batteries that 
corrode or lose energy. 


Novo Batteries are Guaranteed 
Not to Corrode or Leak 


Write now 
Sheet. 


vou to handle NOVO. 


It will pay 
Catalog and Discount 


for OUl 


in brushes begins with your 
needs, passes out of your sight 
through our engineering, manufacturing 
and service departments, and ends with 


No-Spark Carbon Brushes 


to your motors and generators. 
commutator troubles are over—-noise, flashing, 
burnouts at an end. Start round the circle 
today--write us your requirments. 


Calebaugh Self-Lubricating 
Carbon Company 
1503 Columbia Avenue 
Philadelphia 
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The Circle of 


Satisfaction 


Then your 
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GOVERNOR WHITMAN 


OF NEW YORK 


HAS BEEN DIRECTED TO RECRUIT THE STATE NATIONAL GUARD TO 


WAR STRENGTH 


EACH INDUSTRY HAS HAD ITS QUOTA SPECIFIED—AMONG THEM THE 


ELECTRICAL INDUSTRY 


SERVICE CAN BE SELECTED NOW—NOT LATER. APPLY 10 


ELECTRICAL RECRUITING HEADQUARTERS 
371 BROADWAY 
NEW YORK 
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The STANDARD or 
RUBBER INSULATION 


T widespread use 
of a certain make of insu- 
lated wire confers upon that 
particular make a significant 
degree of distinction. jaw. 

OKONITE bears this dis- 
tinction because of the quality 
of its insulation. 
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501 Fifth Avenue 
Corner 42nd. Street 
NEW YORK 
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WHITE WAY POSTS 


Gnatless and Waterproof 


The problem of in- 
sects crawling into 
the globe and water 
getting into the post, 
causing short circuits, 
is prevented by the pat- 
ented features embodied 
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SIMPLEX 


WIRES AND CABLES 


RUBBER 
CAMBRIC 
PAPER 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCISCO 


Are You Interested 


in the Economical 


Use of Oil? 


in our 


White Way Posts 


Gives better light, as 
no dead insects are at 
the bottom of the 
globe. 


White Way Posts 
guide the way to 
good buying. 


Send for price list 


THOMASVILLE 
IRON WORKS 


Thomasville Georgia 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 
will be pleased to furnish further in- 
formation. 


Galena-Signal Oil Co., 


Franklin, Penn. 
Electric Railway Department. 
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SAMSON TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS 


EAN 


STANDARD 
Cable Terminals 


stand for maximum protection 
to cable insulation, convenience 
and flexibility in operation 
and ease of installation. 


Let us prove st. A card brings 
complete information. 


Standard Underground Cable Co. 


New York Philadelphia pines „ San Francisco St. Louis 


iv, a a iy” FE ie, 2 
TRAN r 


WRITE FOR BULLETIN 84 


THEJAMESLEFFEL @C0, geg. ss | 


SALES ENGINEE ENGINEERS 
L. B. DOW, INC., 79 MILK STREET, BOSTON, MASS. $ 
COLBY ENGINEERING CO., 70 FIRST Sr., PORTLAND, ORE. $ 
H. H. WHITE, 378 PIEDMONT AVENUE, - ATLANTA, GA. 
WM. HAMILTON CO., LTD., PETERBOROUGH, ONT., CANADA 


The above motors range from 1-32 to 
1 H. P. all voltages, direct current. 
They are the most compact and rugged 
small motor on the market. 


ALL PRODUCTS ARE GUARANTEED 


STAR FAN and MOTOR WORKS 
245-247 N.J.R.R. Ave., Newark, N. J. 


ne THE NORTON 


a catalog of cabinets for (D’Areenval Type) 
Trambull and Crouse SWITCHBOARD INSTRUMENTS 
Hinds Panels 7 


NORTON 
or ee 


Wu Wulle 
W 
o D;C: VOLT 1 


NORTON 

Instruments 

represent 

QUALITY, 

ACCURACY and y 

Send fer a copy DURABILITY for Discounts. 


METAL BOX CO. : 
an Norton Electrical Instrument Co. 
. MANCHESTER, CONN, U. S. A. 


226-228 E. 144th St. New York, N. Y. 
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i ~ RDEBLING 
0 | Insulated Wires and Cables of 


every description for all electri- 


cal purposes. 
Annunciator Wire, Automobile Horn Cord, 
Lighting and Starter Cables, Copper Wire, 
Strand, Armature Coils, Lamp Cord, Power 
Cables, Telephone Cables, Waterproof Wire, etc. 


John A. Roebling’s Sons Company 


TRENTON, N. J. 


HORDARSON 
a BRANJFORMERS 


FOR EVERY PURPOSE 


THORDARJSON ELEC. MFG. CO.CHICAGO 


For 30 Years the Standard 


0. K.“ Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof 
Railway Feeder Wire 
Slow Burning Wire 


Phillips Insulated Wire Co. 


PAWTUCKET, R. I. 


Mexican Branch 
Cla Mexicana de Alambre “Philips,” Mexico City 


©MOORE© 


Insulated BHlectric Wire 


If you want the best quality and service in 
Insulated Electric Wire C E TO US. 
You will find our prices reasonable and we are 
i prepared to make prompt shipment. 


ALFRED F. MOORE, 7° % fl bein 


Southern Representation 


N Chattanooga Armature Works 
S wie S 
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NOW READY 


INTERIOR 
WIRING 


And Systems for Electric 
light and Power Service 
A Manual of Practice! for 
Electrical Workers, Con- 
tractors, Architects and 
Schools. 


By Arthur L. Cook, 
Pratt Institute 


This book is packed with useful information—every- 
thing that you should know about systems for electric light 
and power service. It will answer almost every question n 
that is liable to come before you. Send for your copy- 


loday. 
426 pages, 44% x 7A, illustrated. 
Flexible Binding, $2.00 net. 
Technical Journal Co. 
Woolworth Bldg. New York City 


ThisWireReel 
and Meter 


will save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
for wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 
Minneapolis, Minn. 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable; very strong; 
reasonably priced. No stronger guard 
made. 

One of many factory needs and 
money savers shown in Our Cat- 
elog. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 
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Pittsburgh Transformer Company 


Largest Manufacturers ef Transformers exclusively 
in the United States 


Pittsburgh, Pa. 


KNIFE SWITCHES 


From 30 to 5000 AMPERE 


Front Connected : Back Connected 
Catalog mailed on request 


Frank Adam Electric Co, St. Louis, Mo. 


You Take No Chance 


in placing your 
Orders for Electrical Supplies 
with 
Southern Electric Co. 
BALTIMORE, MD. 


Distribators of G. E. quality material. 


“Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments” 


J! YAGER’S 
TRADE MARK : FLUXES 


y ! 7 Have you tried YAGER'S SOLDER- 
| ING SALTS in the new_ enameled 
-j screw top can container? Same price 


REG. U.S. PAT. OFF l as for the bottles. Packs better: shina 
NOS. 47264 & 83460. | lighter; keeps its dry granular 


| form, and will not corrode. Ask to 
è SOLD F KW | N G nae YAGER’S in its new dress. It does 


PERFORATED METALS 


for 
ALL PURPOSES | 


Such as 


Cotton Seed Oil Mills Ventilation 

Cotton Gins Electrical Devices 
Phosphate Screens Sugar, Flour and Rice Mills 
Coal Screens wurfacing for Sand Rolls 


Send for Metal Sample Plate and Circular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM- 


Purchased or Exchanged 


We will buy any platinum scrap you may have on hand, 
er exchange it for 


BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO., INC. 


BIKEEP WELL COVERED Ifi 
WHEN NOT IN USE |f 


the work for others. It willdoyours, 
Use YAGER’S SOLDERING PASTE 
in collapsible tubes for your kit; in — 
boxes for the bench. Lagers Pas 
means no waste. 


ALEX. R. BENSON CO. 


do YOU use 
[RACERS SOLDERING PASTE 


C. O. BAKER, Pres. C. W. BAKER, V. P. | K FOR A SAMPLE | A 
eres N A COOL p Ta HUDSON, N. Y. 
New York Office: > LACE 
30 CHURCH ST. NEWARK, N. J SS 


STREET LIGHTING FIXTURES 
Ornamental Lighting Poles Pot Heads 
Mast Arme Counterweights Absolute Coteus 


Incandescent Fixtures 
ecks 


Malleable Iron Brackets & Pins 


Send for Catalog and Prices Solid braided roofed. Willoutwear metallic devices or 
THE BRADY ELECTRIC & MFG. CO. twisted rope, and will not transmit a 3 
RITAIN, CONN. SAMSON CORDAGB WORKS... : 


Boston i Mass. 


WE PURCHASE BEST GRADE RENEWED LAMPS 


Burned-Out Lampe, both Carbon and Tungsten Types, BOTH CARBON AND TUNGSTEN TYPES 
at Prices that are satisfactory to you, and we can sell you We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 128 Maple Street DANVERS, MASS. 


National Lamp Works of General Electric Co. 
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THE CLEARING HOUSE 


FOR SALE 


Machinery For Sale 


() NE self excited alternator, 13.5 per 

terminal, 60 cycles, 110 volts. One 
50 ampere, 6 volt, with 500 volt wind- 
ing, motor-generator. Snider Electric 
Co., 1626 South Broadway, St. Louis, 
Mo. 


6 H.P. De La Vergne Oil 
Engine. Run only one year. Fine 
condition. $390.00. One — Direct Con- 
nected Unit consisting of 50 H.P. Fair- 
banks-Morse Oil Engine direct connect- 
ed to a 30 kw. Fairbanks-Morse, 125 
Volt D. C. Generator. $750.00. One 
10 H. P. Olds Oil Engine. $225.00. All 
quotations F. O. B. Miami, Fla. The 
Electric Motor Exchange, Miami, Fla. 


50 KW. Set — Bargain 


6 ENERAL Electric, 50 kw., 268 rev., 
120 volt, compound wound, Form 
L, direct current generator, direct con- 
nected to Fleming-Harrisburg engine. 
Steam Pressure, 100-125 pounds. New 
extra armature included. Immediate 
shipment. Well cared for. $000. E. E. 
Co., Post Office Box 417, Troy, N. Y. 


200 Motors For Sale 


H OL ICER Cabor Robbins & Myers 
(Standard) and Eck 110 volts D. 
C. motors of 1-8, 1-6 and 1-4 hp. at 
various speeds, for immediate delivery. 
All in fine condition. F. Geesey, 170 
Washington St., Newark, N. J. 


Motors For Sale 


N ATIONAL Electrical Exchange, 
Aurora, III., offer the following 
motors for sale: 2 phase—3-5-714-10- 
30 H. P. Fairbanks M. 3 phase 3-5-7 
-20-30 & 40 H. P. Fairbanks M. 3 phase 
——100-200-250-800 H. P. Westgh. 


— 
Machinery Wanted 


(~E 150 kw., 3,400 or 3,300 v., 25 cy., 

3 phase A.C. Generator. One 200 
hp., 3 phase, 25 cy. 3.300 or 440 v. 
speed 500 r.p.m. motor. One 30 hp. 
440 or 3,300 v., 25 cy., 3 phase motor. 
One 125 hp., A. C., 440 v., 3 phase, 25 
cy. motor. Two 75 kw., 25 cy., 330 or 
440 v. transformers. 15,000 ft. of 1-0 
hard drawn copper wire for immediate 


delivery. The Low Moor Iron Co., of 


Virginia, Kay Moor, W. Va. 


RATES 


Position Wanted” advertisements 25 
cents for 25 words or less; additional 
words one cent each. Help Wanted.“ 
“For Sale,“ etc., advertisements 50 cents 
for 25 words or less; additional words, 
two cents each. Special rates for dis- 
play advertisements. 


Replies may be sent care of 


ELECTRICAL AGE 
Woolworth Building, New York 


Turbine Generator Sets Wanted 
ANTED-—Steam turbine generator 
sets, 1,000 kw. and larger, 2,300, 
6,600 and 13,000 volts. 25 cycle or 60 
cycle. National Electrical Exchange, 
Aurora, III. 


. Engine For Sale 
60 H.P. Rice Engine. Bargain—write 
for description. Box. 57, Litchfield, 
III. 


BUSINESS OPPORTUNITIES 


WE are prepared to Purchase or 
finance Public Utility Properties 
with records of established earnings. 
Correspondence is invited. Taylor, 
Dodge & Ross, Investment Bankers, 
111 W. Monroe St., Chicago. 


Wanted—Public Utilities To Sell 
Te single plant owner or the syndi- 
cate operator can realize without 
publicity as we have a large number of 
buyers and submit each property to but 
one purchaser, making no promiscuous 
offerings. I have a quick buyer for 


' Kansas utilities. G. Y. Bonus, 140 S. 


Dearborn St., Chicago, III. 


The Proper Card for You 


Your business is vastly too important to be 
rcpresented by anything less than a 


Wiggins Peerless Patent 
Book Form 


and general excellence. 


THE JOHN B. WIGGINS CO. 


Established 1857 
Pute 


Many of America's larg- 
est card users compliment 
the skill and care exercised 


Part Interest For Sale 


HREE-FIFTHS interest in paying 
light plant. For particulars address 
W. S. Dawson, Cordon, Texas. 


AND Cleanser, wonderful remover 

of dirt and grease. Guaranteed 

not to contain any inj urious substances 

and to last 1 year. 25c. Hand- cleanser 

Co., 173 Uhland Terrance, N. E., Wash- 
ington, D. C. 


POSITIONS OPEN 


A winder for general re- 
l pair shop wanted, capable of mak- 
ing ordinary forms, familiar with A.C. 
and D.C. winding. Give full particulars, 
past experience and wages expected. 
Good opportunity. Guyan Machine 
Shops, Logan, W. Va. 


WANTED: Operator for 10,000 hp. 

hydroelectric plant. State age, 
experience and salary expected. Give 
references. Address The Hannawa 
Falls Water Power Co., Potsdam, N. Y. 


POSITIONS WANTED 


+ 


A MATURE winder on motors, field, 

commutators, generators, etc., mid- 
dle aged man with years’ experience, 
Flectric road or steel plant or private 
plant of any kind.. Address Box 17 
care ELECTRICAL AGE, Woolworth Bldg., 
New York, N. Y. 


— — —u——— ö 


3 G man, 25 years, wants position 

with advancement in N. Y. City. 
Must earn $20 per week at least. Ex- 
perience 7 yrs. at wiring and mainten- 
ance of light and power for private con- 
cerns and railways. Graduate of two 
electrical schools. G. A. Geibel, 1002 
Forest Avenue, Brooklyn, N. Y. 


a 
Electricians and Armature Winders 


SEND $1 for 14 blue prints of motor 

windings, 10 A. C., single, two and 
three phase and 4 D. C. or set of 20 A. C., 
4 D. C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 


tin Elec. Co., 329 Irvington Place, Den- 


ver. Colo. 
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$ Buy at a Big Saving $ 


One Westinghouse Direct Current Generator 
75 K. W. 125-250 Volts, 300 Ampere. 225 R. P. 
M. Serial No. 6837 — connected to Russell 
Engine, complete with switch board. 


One Westinghouse Direct Current Generator, 
40 K. W., 125-250 Volts, 160 Ampere. 325 R. P. 
M. Serial No. 681,459 — connected to Russel 
Engine, complete with switch board. 


For further particulars and prices write 


The Hoover Suction Sweeper Co. 
New Berlin, Ohio 


WE ARE CONSTANTLY IN THE MAR- 
KET FOR LARGE GENERATING 
UNITS, MOTORS, ETC. 

WE MAINTAIN THE 
LARGEST ELECTRICAL REPAIR 
PLANT IN THE UNITED STATES 
AND REBUILD AND OVERHAUL 
ALL TYPES OF ELECTRICAL 
APPARATUS 


IJ. R NELSON 
1 Bond St. Newark, N. J. 


MOTORS 


2— 1250 H. P., type I, form “M”, G. E. Motor, 3 phase, 25 
cycle, 2080 volts, 365 R. P. M., 10 poles, with complete 
starting equipment. 


TRANSFORMERS 


3—1667 KVA single phase, 60 cycles, Transformers. 30,000- 
60,000 volts to 12,000 volts. 12,000-11,000-10,000 volts. 
Forced Oil Circulation. Transformers new. All appara- 
tus can be shipped immediately. 


ALUMINUM COMPANY OF AMERICA 
John 8. Murray, 
2400 Oliver Bldg., 


Purchasing Agent 
Pittsburgh, Pa, 
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CLEARING HOUSE 


$15,000 
$17,000 
One month Hoover 


business of 2 dealers 


Over $5000 clean profitin one 
month on the sale of Hoovers! 


That is the record that each of 
these two dealers hung up—and a 
lot of other dealers have done al- 
most as good. Why? Here’s one 
reason, in the words of the con- 
cern that had the $15,000 Hoover 
month: 


Before selling your cleaner, we 
handled other makes of vacuum 
cleaners that sold at a much lower 
price, but we find the Hoover is 
much easier to sell, owing to its 
wonderful cleaning efficiency and 
durability.“ 


Let us tell you how to put on a March 
selling campaign ina way that will 
make a big profit clean-up for you. 
We'll tell you how these central sta- 
tions that have made the record-break- 
ing sales of $15,000 and $17,000 do it. 
Just write for the information. We'll 
send it immediately, without obliga- 
tion to you. 


The Hoover Suction Sweeper 
Company Box 2202 New Berlin, Ohio 


HOOVER | 


«w SUCTION. SWEEPER 


LARGEST TRANSFORMER STOCK IN UNITED STATES 


Co-operating with the Kuhlman Electric Company, we can 
offer at prevailing prices, the following new transformers 
for immediate delivery. 
2200 volt primary, 110-220 or 220-440 volt secondary, single 
hase, all sizes up to 30 KVA 
00 volt primary, 110-220-440 volt secondary, single phase, 
sizes up to 10 KVA. 
2200-4400 volt primary, 110-220-440 volt secondary, three 
phase, sizes up to 20 KVA 
We are constantly putting through all sizes for stock and 
can offer the following schedule of deliveries: 
Any sizes up to 30 KVA.—10 days to 2 weeks 
30 to 75 KVA.—2 to 3 weeks 
75 to 200 KVA—3 to 4 weeks 


Deliveries of other sizes—3 to 6 weeks 


Particular consideration given to jobbers and Central 
Stations. 


STEAM & ELECTRICAL MACHINERY COMPANY, 
BAY CITY, MICHIGAN, 


FOR SALE 
I. T. E. CIRCUIT BREAKERS 
3 PHASE, 440 VOLTS 
2—500 amp. capacity 
1—1600 amp. capacity 
1—2500 amp. capacity 
1—4000 amp. capacity b 
All automatic except 4000 amp.; mounted on two inc 
polished black slate. All in good condition—some prac- 
tically new. 


CLINCHFIELD PORTLAND CEMENT CORP. 
KINGSPORT, TENN. 
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The Arnold Company 


ENGINEERS—CONSTRUCTORS 
ELECTRICAL—CIVIL— MECHANICAL 


108 South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


H. M. BYLLESBY & COMPANY 
ENGINEERS 
Tacoma 


Purchase, Finance, Construct and Operate Electric Light, 
Gas, Street Ratlway and Waterpower Properties 
Examinations and Reports. Utility Securities bought and sold 


HUGH L. COOPER & CO. 
GENERAL HYDRAULIC ENGINEERING 
Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants 
101 Park Avenue New York 


SANDERSON & PORTER 


ENGINEERS 


NEW YORK 
52 William St. 


CHICAGO 
72 West Adams St. 


SAN FRANCISCO 
Nevada Bank Blat. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
—rates on request. 
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DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 


STONE & WEBSTER 


. Industrial Plants and Buildings, Steam Power Stations, 
Water Power Developments, Substations, Gas Plants, 
Transmission Lines, Electricand Steam Railroad Work. 

NEW YORK BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 


MANAGERS OPERATORS 
43 Exchange Place NEW YORK 
CHICAGO SAN FRANCISCO 


THE CLEARING HOUSE 


OPPORTUNITIES 


For the Wide-awake Electriclan—Machinery, Positions, 
Agencies, Etc. 
READ PAGE 61 


Electrical Testing Laboratories 


Electrical Department 
Tests and investigations of electrical instruments, apparatus and 
materials. Inspection of electrical material and apparatus at fac- 
tories. Tests and investigations made anywhere. 
Photometrical Department 
Photometrical tests of all forms of commercial illuminants. Illu- 
_ mination tests made anywhere, i or outdoors. 
General Testing Department 
de gl tested. Tensile, compression and torsion tests of structural 
and engineering materials. 


80th Street and East End Avenue 
New York, N. Y. 


We Finance 


Extensions and Improvements 
to Electric Light, Power and Street Railway properties which have established 


earnings. 


If prevented from improving or extending your plant because no 


more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 
Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 


BUYERS CLASSIFIED INDEX 


air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressors. 
Allis-Chalmers Mfg. Co. 


Air Washers 
Spray Engineering Co. 


Alarms. 
Western Electric Co. 


Ammeters and Voltmeters. 
Duncan Electric Co. 
General Electric Co. 
Norton Electrical Inst. Co. 
Western Electric Co. 
ö Elet rical & Mfg. 
o. 


Anunciators. 
Weatern Electric Co. 


Armatures. 
Chattanooga Armature Works. 


Attorneys— Patent. 
Geo. P. Kimmel. 


Automatic Controllers fer Light- 
ing and Starting Systems. 
Ward Leonard Electric Co. 


Battery Ohargers. 
General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Batterics—Dry. 


Novo Manufacturing Co. 
Bouthern Electric Co. 
Western Blectric Co. 


Batteries—Dry Storage. 
Batterics—Primary. 
Western Elec. Co. 


Belle. 
Southern Blectric Co. 
Western Dlectrie Co. 


Belt Dressing. 
Dixon Crucible Co., Jos. 


Bonds and Stocks. 
Blectric Bond & Share Co. 
Booke,—Technical & Practical 
Audel & Co., Theo 


McGraw-Hill Book Co. 
Technical Journal Co. 


‘ters. 
neral Electric Co. 
estinghouse Elec. & Mfg. Co. 


Bexes—OCatout. 
Adam Electric Co., Frank. 
Columbia Metal Box Co. 


Deze Fuse. 
General Electrie Co. 


Boxes—M eter. 
Adam Blectric Co., Frank. 


Dozes— Outlet and Junction. 


Adam Electric Co., Frank. 
Chicago Fuse Mfg. Co. 
Columbia Metal Box Co. 
National Metal Molding Co. 


Brushes — Motors and Gea- 
eraters. 


Bushings. 
National Metal Molding Ca 


Bus Ber Tr pporti; 
Delta-8tar lee. Co. 
Cabinets. 


Frank Adam Electrie Co. 
Columbia Metal Box Co. 


Oable—Aerial Power—(See Wires 
ead Oables.) 
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Cable—Inaulated. 

Okonite Co., The 

Standard Underground Cable 
Co. 


Cable—Steel Taped. , 
Simplex Wire & Cable Co. 
Standard Underground Cable 

Co. 


Cable—Submarine and Lead- 
Covered. 

Hazard Mfg. Co. 

Indlana Rubber & Insulated 
Wire Co. 


Moore, Alfred F. 

Okonite Co., The 

Rome Wire Co. 

Simplex Wire & Cable Co. 

Standard Underground Cable 
o. 


Cablic—Telephone. 
(See Wires and Cables.) 


Cable—Underground. 
Okonite Co., The 


Oable Junction Boxes. 
mandara Underground Cable 
o. 


Carbons—Brushes. 
Dixon Crucible Co., Jos. 


Circuit Breakers. 


General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Olents. 


National Metal Molding Co. 
Thomas & Sons, R. 


Colls (Armature and Field). 
Chattanooga Armature Works. 


Colls—Choke. 
General Electric Co. 


Collse—Induction. 
Western Electric Co. 


Colle—-8 park. 
Western Electric Co. 


Commutators. 
Chattanooga Armature Works. 


Coll Taping Machines. 
Chattanooga Armature Works. 


Compounds—Boller. 
Dixon Crucible Co., Joseph. 


Compounds and Valve Grinding. 
Acme Compound & Mfg. Co. 


Condensers. 


Allis-Chalmers Mfg. Co. 
Westinghouse Elect. & Mfg. Co. 


Conductors—Armored. 


Nationa] Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit Fittings. 


Natlonal Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit—Flexible. 


American Circular Loom Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co. 


Conduit—lInterior. 


American Circular Loom Co. 
American Conduit Mfg. Co. 
National Metal Molding Co. 
Tubular Woven Fabric o. 
Youngstown Sheet & Tube Co. 


Conduit--Rigid. 


American Circular Loom Cu 
Enameled Metals Co. 

Gest, G. M. 

National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit—Underground. 
Write the Ad Editor 


Connector» and Terminais. 
Dossert & Co. 


Construction Material. 
Southern Electric Co. 


Controllers. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 

Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Controller —- Automat le. 
Ward Leonard Electric Co. 


Coeking Apperatue—Electrical. 
pes. ae Apparatus—Elec- 
t r 


Cooling Syatems—Air 
Spray Engineering Co. 
Cords. 


Moore, Alfred F. 

Samson Cordage Works. 

Prandini Underground Cable 
0. 


Cord—- Are Lamp. 
Samson Cordage Works. 


Oord Flexible. 
American Elect. Works. 
Okonite Co., The 
Samson Cordage Works. 
Southern Electric Co. 
Simplex Wire & Cable Co 
Standard Underground Cable 

Co. 


Cord—Telephone. 


Moore, Alfred F. 
Simplex Wire & Cable Co 
Standard Underground Cable 


Co. 


Cord, Trolley. 
Samson Cordage Works. 


Crane Motors. 
Westinghouse Elec. & Mfg. Ce. 
Croes-Arms 


Southern Exchange Co., The 
Western Electric Co. 


Cut-Outs. 
Brady Elec. & Mfg. Co. 
General Electric Co. 


Cut-Oute—Automatiec. 
General Electric Co. 


Door Openers. 
Newark Electric Supply Co 


Drille—Electrie. 
Clark, Jas Jr., Elec. Co., Ine. 
Stow Mfr Co. 


Drills—Portable. 
Clark Elec. Co., Inc., Jas. Jr. 
Stow Mfg. Ce. 


Dynames and Motors (Second- 
Hand ( 


Atlanta Electric Machine Co. 
Chattanooga Armature Works. 


n 


q = 
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Electrical Repairing. 
Chattanooga Armature Works 


Klectric Fixtures. 
Adam Electric Co., Frank 
Eclipse Light Co. 
Seuthbern Electric Co. 
Electric Light Pilante—@maili 
Schug Elec. Mfg. Co. 


Tlectrie Bigns—(See Signs). 


Electric Sign Flasher 
Flashers—Electric Biga). 


Kngince—Gas and Gaseline 


Allis-Chalmers Mfg. Ce. 
General Electric Co. 
Westinghouse Mach. Ce 


Engines—Steam. 
Allis-Chalmers . Co 
Westiughouse Mach. Ce 

Eng ineers—Consulting. 
Arnold Co., The 
Byllesby, H. M. & Co 
Cooper, Hugh L. 4 Co. 


Jackson, D. C. 


Co ration. 
white 4 & Co., J. G. 


Etching Solution. 
Union Electric Co. 


Fans—Exhaast. 
Menominee Electric Míg, Co. 
Peerless Elec. Co., The 
Robbins & Meyers Co. 
Southern Electric Co. 
Star Fan & Motor Works. 
Western Electric Co. 
Westinghouse Elec. & Mfg. G 


Fan Motors. 

Clark, Jas. Jr., Blec. Co., lm 
General Biectrie Co. 
Hunter Fan & Motor Co. 
Menominee Electric Mfg. Co. 
Robbins & Myers Co 
Peerless Elec. Co., The 
Pittsburgb Elec. Specialties Co 
Southern BDlectric Co. 

Star Fan a Motor o 
Western e Co. 
Westinghouse Tiectrie & Mis 


Co. 
Wisconsin Electric Co. 


Fibres. 
Continental Fibre Co. 
Standard Underground Cedb 
Co. 
Financial. 
Electric Bond & Share Ce 


Fixtures—Lightiag. 
Adam Diectrie Co., Franz 
Southern Electric Ce. 


Friction Tape and Ciets. 
Frosting Solution. 

Union Electric Co. 
Fusee—Electric. 


Atlas Selling Agency 
Daum Co., A. F. 
Delta Star Elec. Co. Ce 


i 
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Pittsburg 
F. B. Cleaner 


A splendid cleaner at a reasonable 
price—a cleaner that suits the house- 
keeper exactly—that has every fea- 
ture she looks for from the extra 
long nozzle (14 inches) to the switch 
in the handle. It will make your 
vacuum cleaner campaign a big 
SUCCESS. 


Write to us and we'll tell you what 
it is doing for others in campaign 


Work. 


Pittsburgh Fans 


The fan season is on now and many dealers are glad 
they laid in a good stock of Pittsburgh Sixes' for 
the six inch fan is what most people prefer. The Pitts- 
burgh Six' is a little beauty and makes friends every- 
where. If you haven't a supply, write today. 


Pittsburgh Electrie Specialties Co. 
Pittsburgh, Pa. 


Pacific Coast Distributors: United Trading Co. 
San Francisco 
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Fuses—Eefillabie. 
Economy Fuse & Mfg. Ce. 
Monarch Refillable Fuse 
Multi Refillabe Fuse Co 


Fuse Bexes. 
(Bee Bexes—F use.) 


@as Engines. | 
Allis-Chalmers Mfg. Co. 


Generator Brushes—(See Brush- 
es—Moter and Generator.) 


Generators and Motors. 


Allis-Chalmers Mfg. Co. 
General Blectric Co. 


Robbins & Myers Co. 
Southern Blectrie Co. 
Western BDlectric Co. 
Westinghouse Blec. & Mfg. Co. 


Hebes, Shades, ete. 
General Electric Co. 


Graphite. 


Joseph Dixon Crucible Ce. 
Detroit Graphite Co. 


land Lamps—Electriec. 
Southern Electric Co. 
Eclipse Light Co, 


Hanger able. 
Standard Underground Cable 
o. 


Heating Apparatus—Electrical. 
General Blect. Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. 


Seiste—Electric and Steam. 
Allis-Chalmers Mfg. Co. 


@ydraulic Machinery. 
Allis-Chalmers Mfg. Co. 


injectors. 


Bristol Co. 

Duncan Blectric Co. 

General Electric Co. 
Westinghouse Elec. & Mfg. Ce. 
Weston Miec. Inst. Co. 


tnstruments—Electrical. 
Duncan Blec. Mfg. Co. 
General Blectrie Co. 
Norton Electrical Inst. Ce. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
N Ston Blectrical Instrument 


Insulators. 


Brookfield Glass Co. 
General Blectrie Co. 
Locke Insulator Co. 
8. Thomas & Sone Ce. 


insulating Material. 
American Electrical Worka. 
Brookfield Glass Co. i 
Chicago Mica Co. 
Centinental Fibre Co. 
General ier Co. 


Okonite Co.. The 
prandard Underground Cable 
o 


Thomas & Bons Co., R. 
Ward Leonard Electric Co. 
Westinghouse Blec. & Mfg. Ce. 


Insulator Pins. 
Southern Exchange Co., The 
Thomas & Sons, R. 
{rons—(Electrical). 


Southern lec. Ce. 
S Electrie & Mfg. 
0. 


Lamp Cerd. 
Moore, Alfred F. 
Sampson Cordage Works. 
Standard Underground Cable 
Co. 


Lamp Guards— 
McGill Mfg. Co. 


Lamps—Carbon Are. 


General Electric Ce. 
Western Bleetrie Ce. 
Westinghouse Elec. & Mfg. Ce. 


Lam :s—Flaming ‘Are, 


General Blectric Co. 

Western Blectric Co. 

. Bleet. & Mfg. 
0. 


Lamps—Incandescent. 


Anchor Electric Co. 


Boston Beonomy 3 
Clark, Jas. Jr., Blee. „ Ine 
Edison Lamp Works. 


1 5 

National Lamp Works. 

Southern Blectrie Co. 

Western Blectrie Co. 

Westinghouse Elec. & Mfg. Ge. 

Westinghouse Lamp Ce. 
Lampe—Miniature. 

General Electric Ce. 

Southern Electric Ce 
Lanterns—Electric. 


Southern Blectrie Co. 


Lead-Cevered Wires. 
Okonite Co., The 


Lighting Systems. 
Sehug Blee. Mtg. Co. 
Ward Leonard Electric Ce. 
Lightning Arresters. 


Delta-Star Elec. Co. 

General Electric Co. 

Westinghouse Elect. & Mig. 
o. 


Line Material 


Geners] Electric Co. 
Western Blectrie Ce. 
Westinghouse Blec. & Mfg. Ce. 


Lubricants. 
Calebaugh Self Lubricat iag 
rbon Co., Ine 
Dixon Crucible Co., J 
Galena Signal O11 Co. 
Machinery Guards—Perferateé. 
Erdle Perforating Co. 


Magne Wire. 
American Steel & Wire Ca 
H d Mfg. Co. 


azar 
Alfred F. Moore 
Standard Underground Cabld 


Co. 
Western Electric Co. 
Mechanical Stekers. 
Westinghouse Machine Ce. 


Metal—Perferated. 
Erdle Perforating Co. 


Metal Punching. 

Erdle Perforating Co. 
Metals. P 

American Platinum Works. 


Meters. 


Duncan Dleetrie Mfg. Co. 
Westinghouse Electric 4 Mfg. 


o. 
Weston Ble. Instrument Coe. 

Mining Machinery. 
Allis-Chalmers Mfg. Ce. 
General Blect. Ce. 


Melding—Metal. 
National Metal Molding Ce. 
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Electric Row Boat Motor 4 


pane * 


Laune 


r Row Boat an Electric 
Buy a Jewel Detachable 


Row Boat Motor run by electricity. 
o odor or dangerous gasoline. 

Simple,noiseless and powerful. 

Attaches to any Row Boat 

and runs on two six volt 


Batteries. 


This is our 5th 


successful season. 


Open Window Battery 


Look inside ) your storage battery thro ugh the opat ate mte | 


open window. 


ndition of plates and heig 


lyte. If you neei d 4 * w automobile starting sore de iy a 


Jewel and save money. 6-60 Special $8.50. 


MOTORCYCLE ELECTRIC LIGHTING SYSTEM 


The Jewel Generator Motorcycle Storage Battery and comp!te lighting , 
system is in great demand.Agents wanted. Write for 4 aad catalog P. 


JEWEL ELECTRIC COMPANY, 112 N. Fifth Ave.. Chicago 
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Gore (Sees Generaters end 
Metors) 
Motore—Small. 
Jewel Electric Co. 
Wisconsin Electric Co. 
@lis—(Bee Lubricantes). 


@lle—Dlaminating. 
Galena Signal Oil Co. 
Oil Starters. 
Conduit Elec. Mfg. Co. 


Ozonizers. 


General Electric Co 
Westinghouse Blec. 4 Mfg. Co. 


Deroit Graphite Co. 

Painte—Insulating. — 

Standard Underground Cable 
o. 


Panelboards. 


Adam Electric Co. 

General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


Patents. 
Geo. P. Kimmel 


Perforated Metals. 
Erdle Perforating Co. 


Phetometer Standards. 
lao Testing Laborater- 


Frank 


Pine—Iron. 
Bouthern Exchange Co., The 


Piatinam. 


American Platinum Works. 
Baker & Co. 


Wiuge—Filush and Receptacies. 


Benjamin Electric Mf 
National Metal Molding Co. 


@Peles—Ornamental Street. 
Brady Elec. & Mfg. Co. 


Peles—Brackete—Pins, Ete. 


Brady Blect. & Mfg. Co. 
Brookfield Glass Co. 


Pereciain. 
R. Thomas & Bone Cə. 
Pet-Heads. 


Brady Blec. s 185 C 

Okonite Co., Tue 

3 e Cable 
o 


Producers—Gas. 
Westinghouse Machine Ce. 
Pumps. 
Allis-Chalmers Mfg. Co. 


American Steel & Wire Co. 
General Electric Co. 
Roebling’s Sons Co., J. A. 


Receptaciosa—(See Sockets). 


Rectifiers. 
General Electrice Co. 


Weatinghouse Elec. & Mfg. Co 


Reels. 
Minn. Blee. & Cons. Co. 


Reflectors. 


Erdle Perforating Co. 
General Electric Co. 


Westinghouse Elec. & Mfg. Ce 


Resistance Rods. 
Dixon Crucible Co., Joseph 


Resistance Units. 


General Electric Co. 
Ward Leonard Electric Co. 


Resistance Wire—(See Wires). 


Rheostats. 


Erdle Perforating Co. 
General Electric Co. 

Simplex Electric Heating Ce 
Ward Leonard Electric Co 


Westinghouse Elec. & Mfg. Co 


Reecttes. 
National Metal Molding Ce. 


Sereens and Sieves—Perforated. 


Erdle Perforating Co. 


Segment Cement. 
Acme Compound & Mfg. Co. 


Searchlights. 
General Electric Co. 


Sewing Machine Metors. 


Westinghouse Elec. & Mfg Ce 


Sockets and Receptacles. 


General Electric Co. 
National Metal Molding Ce 


Bockete—Turndown. 
Benjamin Electric Mfg. Co. 
General Electric Co. 


Soldering Irons. 


Westinghouse Elec. & Mfg. Ce 


Suldering Material 
Alex R. Benson Co. 


Beleneids. 
General Blectrie Co. 


Gtage Lighting Apparatus. 
General Electrie Co. 
Ward Leonard Blectric Ce. 


Jux, 1917 


The Problems of 
High Tension Distribution 


cannot be successfully solved without 
suitable transformers built especially 
for high-voltage service. 


Allis-Chalmers 


High Voltage 
Distributing Transformers 


are the product of many years’ experi- 
ence in the design and construction of 
Distributing and Power Transformers. 
including those for the highest operat- 
ing voltages and used on some of the 
largest transmission systems. 


Bulletin 1088, describing all types of Distributing 
Transformers, is yours for the asking. 


Write the nearest district office. 


Allis-Chalmers Mfg. Co. 


Milwaukee, Wis. 
Offices in All Principal Cities 


Canadian Representatives: 
Canadian Allis-Chalmers, Ltd., Toronto, Ont. 


.. .. 


J 
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has the insulation 
warped? 


—and caused unreliable service and 
frequent adjustments of yourapparatus? 
BAKELITE- DILECTO withstands a tem- 
perature of 300 F. and is impervious 
to water and acids. We guarantee that 


BAKELITE-DILECTO 


Will Not Warp 


It is the perfect insulation for appara- 
tus installed in battery rooms and lo- 
cations subject to extreme changes of 
temperature. It does not deteriate 
with age and a sheet -in. thick has a 
dielectric strength of 100,000 volts. 
Sheets, rods,. tubes and special shapes. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 
CHICAGO—McCormick Bld NEW YORK— Woolworth Bldg. 
SAN Aco- de. 


nderwood 
LOS N W. "Hellman Bldg. 
PITTSBURGH—Commonwealth Bldg. 


Having Trouble With Noisy Motors? 
True up the commatator surfaces and equip the machines with 


Dixon’s Graphite Brushes 


These self-lubricating brushes will maintain the smooth 
dark surface on the commutators that means continued 
silent operation. 

Incidentally you will obtain higher motor efficiency and 


notice a marked decrease in repair bills. 
Write our Electrical Service Department for descriptive 
booklet No. 129-M. 


Made in Jersey City, N. J., by the 
Joseph Dixon Crucible Company 
DOA Established 1827 — 


M-27 
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Staples—Insulat ing 
American Steel & Wire Co. 


Starters and Controllers—Motor. 


General Dleetrie Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. Ce 


Steel Armered Wire. 


Okonite Co., The 
Standard Underground Cable 
Co. 


Stocks and Bonds. 
Blectric Bond & Share Co. 


Btoves—Electric—-(Sce Keating 
Apparatus—Electrical). 
Strainers—Perforated. 


Erdle Perforating Co. 


Bubstatione—Outdeor. 
General Electric Co. 


Gupplies—Electrical. 


Delta-Star Elec. Co. 

General Electrice Co. 

National Metal Molding Co. 
Western Blec. Co. 
Westinghouse Blec. & Mfg. Ce. 
Weston Elec. Instrument Co. 


gupplies— Telephone. 


Southern Electric Ce. 
Western Elec. Co. 


Surfacing—Steeadl and Tin. 
Erdle Perforating Co. 


Sweepers— Vacuum. 
Hoover Suction Sweeper Co. 


Switchboard Supplie. 
General BDlectrie Co. 


Switchbeards—Light ead Pow- 


er. 
Frank Adam Dlectrie Ce. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Western Dlee. Co. 
Westinghouse Elec. 4 Mfg. Co. 


Switchboards — Telephene — (Bee 
Telephone Equipment). 


Switches—Fiush end Snap. 


National Metal Molding Ce. 
Southern Dlectric Co 
Westinghouse Elec. & Mfg. Ce. 


Switche—Fuse. 


Detroit Fuse & Mfg. Co. 
Reneral Electric Co. 
Krantz Mfg. Co. 


8witches—Knife. 


Adam Elec. Co., Frank. 

Detroit Fuse & Mfg. Co. 

5 Dleetrie Co. 
F Blectrie 


weatloghouse Elec. & Mfg. Co. 


8witches—Oil. 


General Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


Switches—Pole Top. 


Delta-Star Elec. Co. 
General Electrie Co. 


Switches—Remote Contre 
General Blectrie Co. 


8witches—Time. 
Campbell lee. Co. 


Tape. 
American Blectrical Works. 
Mechanical pubes Co. 
Okonite Co. 
Standard Jade Troun Cable 


Telephene Equipment. 
Western Elec. Co. 


Terminals—Cable. 


Dosgert & Co. 
. Undergrouné (ade 


Test Clips. 
Mueller. R. 8.. & Co 


Testing Apparatus. ae 


Bristol Co. 
Thompson Levering Ce 


Testing—Electrical. 
Electrical Testing Labersare 


es. 
National Elee. Laberatertes 


Theater Dimmers. 

General Electric 

Ward Leonard Electrie O0 
Toole—Linemen’s. 


Oshkosh Mfg. Co. 
Western Dlee. Co. 


Transformers. 
Allis-Chalmers Mfg. haar 
Duncan Dlectric 8 


Enterprise Eleetrie 

General Electrie Co. 

Kublman Electrice Co. 

Moloney Electrice Ce. 

Pittsburgh Transformer Ce, 

Thordarson Elec. Mfg. Co. 

Western lee. Co. 

Westinghouse Dlee. & * Ce 

Weston Elec. Inst. 
Transformers—Bell RBinaging. 


Rittenhouse Co. The A. B. 
Southern Electrie Ce. 
Westinghouse Mee. & Mig. O» 


Turbine — Steam. 


Allis- Chalmers Mfg. Co. 

General Electrie Coe. 

Leffel & Co., James. 

Western Elec. Co. 

Westinghouse Blec. 4 Mfg. Ce 
Vacuum Ceaners. 

Hoover Suction Bweeper . 

Western Elec. Co. 
Ventilators. 


Erdle Perforating Coe. 


Washing Machines—HBiestets. 
Western Elee. Co. 


Washers—Air 
Spray Engineering Ca. 


Washer Iren, Sted and Misa 


Chicago Mica Ce. 
Erdle Perforating Ce. 


Water Wheels and Turbines 


Allis-Chalmers Mfg. Ce. 
Leffel & Co., James. 


Wattmeters—(Sce Instrumente 
Electrical). 


Wires & Cables. 
American Blectrical 


General Electric Co. 


Moore, ; 
Okonite Co., The 
Roebling’s Sons Do., Jeba 4 
Phillips Insulated Wire Ce. 


Rome Wire Co. 

ae Wise a Cai, Oy 
plex 

Standard iD 


Western Dies. Co. 


ELECTRICAL AGE 


ECONOMY 


our expense. 


Kinzie and Orleans St. 


A 
Adam Electric Co., Frank 60 
Allis S 66 


Back Cover 
American Platinum Works Back Cover 
American Stee] & Wire Co. Back Cover 


Arnold Company 63 
B 

Baker & Co. 60 

Benson Co., Alex RKK .. 60 

Benjamin Electric Mfg. Co.. 8 

ton Economy Lamp Div 60 

y Electric & Mfg. Co. 60 

Bridgeport Electric Mfg. Co.. 20 

Brookfield Glass Co___._... c er 

Byllesby & Co., H. M...... 63 
C 

Calebaugh S. L. Carbon Coo. 55 

Cha: ooga Armature Work. 56 

Columbia Metal Box Coo. 58 

Continental Fibre Co. 67 

& Co., Hugh I.. 63 

Cutter Co., Geo 6 
D 

Delta Star ilee. Co . Back Co 
ta ee. COO Back Cov 
Detroit Ins. Wire Co Bac Cover 


CONTRACTORS 


who keep a strict cost system, find that one item 
of construction expense may be cut four-fifths by 
discarding wasteful methods for progressive ones. 
You know the frequency with which fuses blow 
during construction work. 
fuse blows, it is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a cartridge fuse—fibre shell, metal 
parts—are discarded just because a bit of inex- 
pensive fuse metal has let go. 


renewable 

blows, it is renewed on the job at a trifling ex- 
pense to do “SAFETY FIRST” duty until anoth- 
er overload ruptures the renewal link, whereupon 


the fuse is again renewed. Result—a saving of 
eighty per cent. in fuse up-keep cost. 


Write for Free Samples and fer Catalog 11 


ECONOMY FUSE & MFG. CO. 


Economy Fuses have been carefully investigated 
by the U. S. Government Bureau of Standards. 


hen an ordinary 


BUT, when an 


Prove it at 


CHICAGO 


D 
Dixon Crueible Co., Joseph. 67 
Dossert & Coo 12 
Duncan Elect. Coo 20 
E 
Economy Fuse & Mfg. Co 


Enterprise Electric Coo. 10 
e Perforating Coo 60 
G 
Galena Signal Oil Co.. 57 
General Electric Co _..._.......__. 9 
H 
Hazard Mfg. Coo. Back Cover 
Hoover Suction Sweeper Coo. 
Hughes Electric Heating Co 
Front Co 
Hygrade Lamp Co. . 19 
J 
Jewell Electric Coo. 66 


“Safe? 


“Why, you 
can pul your 
hand in it!” 


You can let your 
errend boy use this 
material without risk 
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— it etches the glass eats out the silica—but it won't 
in jure or burn the user in any way. 


for frosting lamps or etching glass of any kind, for any 


purpose, has no equal. 
quicker—and it's safe. 


Does the work better, cheaper, 


Order a trial lot—put up in 5 lb. and 10 lb. containers. 


Union Electric Company 


Sole Selling Agents for United States 


Terminal Warehouses, 


Pittsburgh, Pa. 


Canadian Sales Agents, Northern Electric Company, Ltd. 


Leffel & Co., James 58 
Locke Insulator Co. 
Lowell Insulated Wire Co. Back Cover 


Luminous Specialty Coo 21 
Liberty Loan 

M 
McGill Mfg. Cb OoOoOoꝛoꝛ 59 
Minneapolis Elec. & Cons. Co 59 


Moloney Elec. Co. Inside Back Cover 


Moore, Alfred ... 59 
N 

National Lamp Works 1 

National Metal Molding Co. 21 

Norton Elect. Inst. Co. 58 

Novo Mfg. Ch·yʒ)õ;. 55 
O 

Okonite Co., Too 57 
P 

Peerless Elec. Co.. Inside Back Cover 

Phillips Ins. Wire Co 59 

Pittsburgh Elec. Specialties Co . 65 

Pittsburgh Transformer Co . 60 


R 
Robbins & Myers Co 14 
Roebling’s Sons Co., John A. 59 
Rome Wire 6 Back Cover 
8 
Work 8 
Sanderson & Porter 
Schug Elec. Mfg. Co. Back Cover 
Simplex Wire & Cabie Co. A 
chanse Co... ests 
eee Inside Back Oe 
Spray Engineering Co ---------- 
Standard Underground Cable Co... A 
Star Fan & Motor Works “A 
Stone & Webster Eng. Corp 
T 
Technical Journal Co....------ -- 58, 5 
Thomas ville Iron Wks.. --------- 0 
Thordarson Elec. Mfg. Co 18 
Tubular Woven Fabric Co- 
U 
Union Electric Co 68 
w 
Went sat para ae 5 15 
e Co 2" 
Westinghouse Elec. Sri Go. 17 
Westing house . vee iC 


N 
Youngstown: Sheet & Tube Co. .---- 
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EE cole ue 25 Transformers 
| | 3750 KVA, 25 cycle, 
a single phase, 33,000 to 
2300 volt Outdoor 
Type installation. 
MOLONEY Transform- 
ers are manufactured 
| : | e from designs that are 
a a ‘ pune, Qa a To — the result of twenty 
| TURLA . ; years of conscientious 
4 3 l development. 
Ny ; 
h MOLONEY ELECTRIC CO. 
| PA ey AS LOUIS, U. S. A. and Windsor, Can. 
sa DISTRICT OFFICES: 59 CHURCH ST. 343 S.DEARBORN ST. RIALTO BLDG. 


ö (Southern White Cedar) 
2 I All sizes from 20 to 75 foot 


MOTORS 


5 Large stock quick shipment Guarantee Service, Efficiency, 
5 20 Different yards Economy and Safety 
. Are you taking advantage of these most im- 


portant factors in your factory, home, or 


Cro A sales requirements? If not, let us explain 
S55 rras to you why you should. Peerless Products 
. , hich meas long lite lee on. 
U Long Leaf P ine erating Soke and smooth running med 
npainted --- Painted --- Creosoted jji 
Anv ai This enables us to guarantee 
y size from 2 3-4x3 3-4 to 5x7 PeerlessMotors unconditionally 
3 From Producers to Consumers 1-4 to 35 UH. P. 
A Write for Prices Write for Catalogue 


Ihe Southern Exchange Co. The Peerless Electric Company 


97-99-101 Warren Street New York City VARREN ae 
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BROOKFIELD 


REG U 8. PAT OFF 


GLASS INSULATORS 


Sy Awarded gold medal at Panama Pacific 
Y International Exposition, San Francisco, 
for low and medium voltage insulators. 


THE BROOKFIELD GLASS COMPANY 
2 Rector Street, New York, N. Y. 


EVERY coil examined and 
labeled under the direction 
of the underwriters laboratories. 
scr Ignition wire for autos, 
Alt sizes anD vovracts sag] motor boats and aeroplanes. 
Send for booklet fully describing 


American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh 
Worcester Denver 
Export Representative: U. S. Steel Products Co., New York 


Pacific Coast Representative: U. S. Steel Products Co. 
San Francisco Los Angeles Portland Seattle 


Bare and Tinned Copper Wires 
Magnet Wires 


N.E.C.S. Rubber Covered Wires and 
Flexible Cords 


ROME WIRE CO. 


ROME NEW YORK 


— - 
N oP 


Detreit, Mich. 


PLATINUM 


a} CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPH 
J| RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


DETROIT 


RUBBER COVERED 


WIRES 


DETROIT 


Robertson Sales 


Co., Inc., 


The recognized standard of quality and service 


ELECTRIC LIGHTING 
PLANTS 


Fer Country Hemes 
SCHUG ELECTRIC MFG. 
COMPANY 


WIRES & CABLES 


WILKES-BARRE. PA. 


— — ce 


A 


PATENTS 
TRADEMARKS DESIGNS 


ACTUAL search and report as to patentability FREE. 
1917 Edition, 90 page patent book free. Tells what inven- 
tors should know before applying for a patent. Investigate 
my patent sales service. Terms moderate. High class 
service. Prompt personal service. 


GEORGE P. KIMMEL 
PATENT LAWYER 
293 Barrister Bldg. WASHINGTON, D. C. 


CONDUITS 


‘“Xduct’’ Galvanized. 

Electroduct' Enameled. 

Loomflex' Non-metallic. 

Genuine Circular Loom’’ Non- 
metallic. 


American Circular Loom Co. 
90 West St., N. Y. City 


VICTOR INSULATORS | 


The Locke Insulator Mfg. Co. 


VICTOR, NEW YORK 


PENN 


NEW CODE 


HAZARD MFG. 


e 
NEW YORK biTTSBURG CHICAGO 


ad 
Shadow Cord. Lamp Cord. 
LOWELL INSULATED WIRE CO. 
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ELECTRIC 


Devoted Exclusively To Practical Problems 
of Operation, Installation and Sales 


vol. 50. No. 7. JULY, 1917 Subscription $1.00 


„ 
Features in This Issue y Je 


Electrical Equipment of a Monumental New York Office Building. 


(. Digest of Papers and Reports. 1917 Meeting of the National Electric Light 
Association. | 


¶ Operative Special Transformer Connections. Commutating and Compensat- 
— ing Windings for Motors. Homemade Wire Measuring Device. 


¶ Commercial Wire Your Home Prize Winners. Cost of Living Versus Cost 
of Electric Service. Stimulating Central Station Economy. Cost of Central 
Station Supplies. Cost of Wiring a Two-Story House. 


[ Practical Problems — Testing for Direct Curent Armature Winding Defects. 
Solving Electrical Problems by Mathematics. Questions and Answers. 


¶ New Products Illustrated News Items covering electrical goods recently marketed 
by electrical manufacturers. Devices for Light, Heat and Power Service in the 


Factory, Shop, Office, and Home. 
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— 


@ Trade News—Reflects the month's activities among Manufacturers, Jobbers, 


Dealers, Central Stations, Contractors and Societies. 


SMI WW 


Issued Monthly by the 
Technical Journal Co., Inc., 233 Broadway, New York 
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amp Sales 
Sales men ro Sales mem 


ow-I-Did-It gy 


An Opportunity for Every Salesman 


HOW-I-DID-IT always wants stories of suc- 


cessful sales. It depends entirely on the 
salesmen in the field to fill its pages with 
actual experiences. 


To make it worth the salesman’s while to be 
a contributor, the following awards are paid 
each month. , 


$15 for the best story. 
$10 for the second best story. 
$2 each for every story accepted. 


Writing a HOW-I-DID-IT story is simply a 
matter of putting an experience on paper. 
A few minutes dictation—oran hour at home 
in the evening, and it’s done. 


Read the story in the June number that re- 
ceived the fifteen dollar award. Writing it 
required scarcely more work than making a 
report to the office. 


Make the sale and the story follows without 
effort. 


Literary style isn’t what counts — it’s the 
idea that we want. 


In addition to the cash award, there's the 
satisfaction of passing along your idea to four 
thousand other salesmen, many of whom will 
benefit by it. 


HOW-I-DID-IT has been a pronounced suc- 
cess from the very first issue. Its success lies 
in the fact that it is a salesman’s magazine— 
written and read by salesmen—a clearing 
house of ideas. 


We want you to write for it as well as to 
read it. 


Sit down to-day and dictate a story of some 
successful sale—no matter when you made it. 


We want you to be a regular contributor— 
to receive some of the awards. 


If you do not get HOW-I-DID-IT each month 


ask to have your name placed on the mail- 
ing list. Address: Editor, HOW-I-DID-IT 


Westinghouse Lamp Company 


165 Broadway, New York 
Sales Offices and Warehouses Throughout the Country 
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Issued Monthly by Technical Journal Co., Inc. 


1642 Woolworth Bidg., New York 
Chicago Office, 814 Westminster Building 


Chas. B. Thompson, President Wm. F. Eastman, Vice Pres. 
Geo. A. Wardlaw, Editor 


Volume 50 : JULY 1917 Number 7 


In This Issue: 
Page 
19. Electrical Equipment of a Monumental Building (continued).......... Benjamin Gross 
Discussing in detail the feeder supply mains from the house generating plant, the riser 


distribution net work in the Broadway section, the branch circuit scheme, and the ele- 
vator system. Illustrated by cuts made from the working drawings used on the job. 


23. Digest,of Papers and Reports, 1917 Meeting of the National Electric Light Association 
26. The Month’s News in Brief. 


Window display co-operation. By electric motor car from Atlantic City to New York. 
Jovian Order remits dues of enlisted members. Stimulating central station economy. 
Liberty Loan day at the General Electric Co. Public Service welfare work. Red Cross 
contributions. New York Edison reduces rates. 


27. Editorial Paragraphs. 


Other Items of Interest: 


28-30. INSTALLATION, OPERATION, POWER APPLICA- 44-57. New Propucts: o 
TION: Screwless Switchbox. Automatic Switchi 
Special Transformer Connections. Com- Units. Battery Charging Clip. Conduit 

mutating and Compensating Windings for Hickey. Push Button and Rotary Switch for 
Motors. Wire Measuring Device. Panelboards. Rigid Conduit _ Coupling. 

31-37. PROBLEMS IN ELECTRIC PRACTICE: Weatherproof Sockets. Combination Outlet 

Direct Current Armature Winding Defects and Switch. Entrance Fitting. Crane Pro- 
Their Effects, Tests, and Repairs. Solving a tective Panels. Remote Control Field 
Battery Problem by Elementary Calculus. Switches. Recording Demand Watthour 
Questions and Answers. Meter. Safety Switches. Black Dial Meters. 


Testing Panel. Kitchenette Ranges. Spot 

= „„ , i Welder. Meter Testing Load Box. Self- 
Cost of Living Versus Cost of Electric Ser- Selling Iron. Electric Ranges. Hold-Heet 
vice., Schwab on Selling Goods. Don'ts for Devices. Portable Oven. Macbeth Lens. 


Appliance Salesmen. Household Appliance . . = abd 
Campaign. Wire Your Home Prize Winners. Flag Lamp. Sewing canes a Ro- 
I : : : Spotlight Mogul Projector. utfit 
Heuss W: Senchi 408 Jovians. Financing togravures. City and Street Guide. Taylor 
Retail giring Costs. Choosing a Place for Power Dump. Apex Electric Washers. 
House The’ ot of Wiring Two-Story Laun-Dry-Ette. Braking Control for Crane 
Up! e value of Trade Papers. Going Service. Opening Garage Doors. Wayne 
i Washing Machine. Hawkeye Pump. Repairs 
41-43. Manufacturers’ Publications. Book Re- by Automobile Spotlight. Storage Battery 
views. Manufacturers’ News Items. Changes Trucks. Over-Running Truck. Master Cof- 
and Removals. Personal. Obituary. Among fee Cutters. New-Way Engines. P. R. R. 
the Societies. Electrical Odds and Ends. Electric Locomotive. 
MEMBER 


SUBSCRIPTION PERICE—United States and Posessions, Mexico and Cuba $1.00 a year 

Canada $1.50 a year. Foreign Countries in Postal Union $2.00. 

CAUTION—Do not pay solicitors, unless they present written authority, with date, from 

the publishers to collect money. 3 85 : 

NOTICE TO AD RS—To insure insertion, all copy, euts, etc., for changes o 

898 advertivemente in ELECTRICAL AGE should beach us not later than the 25th 

OF TEE MONTH preceding date of publication; three days earlier if proof is de- 
. The first advertising forms close promptly on this date. 

NEW or ADDITIONAL advertising not to occupy fixed position, can be ineerted in a pean 

special form up to the 80th. 
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What Does Transformer Workmanship 
Mean To You? 


If you are content with ordinary grades of “‘magnetic sheet, insulation 


of only average quality, workmanship that cares more for short cuts than for 


thorough methods, then transformers of any make will satisfy you. In that 


case you should not order 


PEERLESS TRANSFORMERS 


they are entirely too good for your re- 
quirements. 

But if you know and valuethe nice- 
ties of insulation at critical points, leads 
that never part company with their wind- 
ings, cores that run cool, and a mighty 
high all-day efficiency, then you should 
order Peerless Transformers. 


How do we doit? First of all we 
don't try to rush through a huge output. 
Inspection standards are never lowered 
to production. Ourengineers give closer 
supervision to manufacturing details. 
When there is need for a rush job, our 
organization is not hampered by red 
tape. 


Get acquainted with the Peerless line now; you'll find it pays! 


The Enterprise Electric Company 
Warren, Ohio 


**Transformers of all kinds for all purposes 
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“SPRACO” rreezine 


In extremely cold weather it may be desirable to shut down one or more 
rows of nozzles over a spray cooling pond. Ifthe pipes are not drained, 
a freezeup is likely to follow. There is no chance for this annoyance and 
expense if your piping is equipped with 


“SPRACO” DRIP NOZZLES 


which provide a Ain. drainage outlet for every run. There are no mov- 
ing parts to stick, and as water normally flows through the outlet, a glance 
shows that it is on the job.“ 


This particular installation at Plant 2, Hazel Atlas Glass Company, Washington, Pa. 
—is evidence of another point of ““SPRACO”’ superiority. The water is used to 
cool producer gas, and is full of oil, tar, and other suspended impurities. On account 
of their simple construction, SPRACO“ nozzles were selected as less liable to clog- 
ging and excessive wear. Sixty nozzles are installed to handle 2500 gal. per min. 
under a 7.7 lb. head. 


Perhaps these two features represent only ‘additional protection“ in your 
case. But your supply of cooling water is of vital importance to the 
economy of your plant. Isn't SPRACO'' insurance for that worth having? 


THE SPRAY ENGINEERING CO., 93 Federal St., Boston 


B C. Donham & Co., New York City; H. F: Sanville, Philadelphia; H. A. Rapelye, Pitts- 
burgh; Charles M. Howe, Chicago; J. S. Cothran, Charlotte; Earl F. Scott, Atlanta; Glen 
8 Groves: Cleveland; H. P. Thompson, Cincinnati; I. C. DeHaven, Indianapolis; Baumes- 
McDevitt Machinery Co., St. Louis; Power Equipment Co., Toledo; Markle-Hines Machin- 
ery Co., Kansas City; McClary-Jemison Machinery Co., Birmingham; Charles C. Moore & 
Co., San Francisco, Los Angeles, Seattle, Salt Lake City, Tucson; A. M. Lockett & Co., 
New Orleans; Smith & Whitnev. Dallas; Wm. H. Hale & Co., Minneapolis; Rudel- Belnap 
Machinery Co., Montreal and Toronto; Stearns-Rogers Mfg. Co., Denver; Tennant Love- 
grove Co., Houston; Adams & Co., Havana. 
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Are You Lighting Your Factory 
According To Obsolete Methods? 


The most progressive plants, similar to that illustrated, are installing 
thousands of Cooper Hewitt Lamps to insure Uniform Production 
twenty-four hours per day, and in order to eliminate accidents. 


Light Is Cheaper Than Labor. 
“One Bad Accident Costs More Than a Good Lighting System. 


oe nmi PE O 
> 1 A . 
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TOOL ROOM, DODGE BROTHERS, Detroit, Mich. Illuminated by Cooper Hewitt Lamps. 01 9! 


À, DAYLIGHT | 0 


8th and Grand Streets, Hoboken, N. J. 7 


DISTR CT SALES OFFICES: nar 


Bin 161 Summer St. j í 1 
Chicago 215 Fisher Bldg. Jeveland - Engineers’ Bldg. Pie „ Ride. . 
Cineinnati ....- First National Bank Cid Detroit 2-2... ------ Ford Bid. St. Louis. Central Nationaf Bank Bide 2i 
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are used in the new Chicago Plant 
of the Crane Company, the well 
known valve manufacturers. 

At this plant everything from the 
tower clock to the most intricate 
machine tool is operated by G-E 
Motors and wired sn as A with 
GE Wire and Cable. 

The insulation used is varnished 
cambric, braided, leaded or leaded 
and band steel armored according to 
the requirements. 

The results during the first two years 
of service have proved the wisdom of G-E Insulated Copper Conductors made 


the Crane C ification. ; i‘. 
For 3 hak aus aaa in all Standard Finishes and to meet 


All 
Vo ‘tages 


0 e 

G-E Wires and Cables. all Requirements. 
Atlanta, Ga. 7 : St. Louis, Mo. 
sist, een General Offices: Schenectady, N.Y. der onein . Bit Fate Oty. Ci 

ingham, Ala. Dayton New York, N. Y. San Francisco, Cal. 
Boston, Mass. eS can. ADDRESS NEAREST CITY Niagara Falls, N. V. Schnectady, N. Y. 
Buffalo, N. Y. Detroit, Mich ä ——ſpñõůd.̃bdäDe .dſſ.',.d.i Oklahoma City. Okla. Seattle, Wash. 
Butte, Mont Des Moines, Iowa Omaha, Neb. Spokane, Wash. 
Gu ee Va. Duluth, Minn. *Houston, Tex. Los Angeles, Cal. psa ade Pa. eden S E 
hattan a a Elmira, N. Y. Indianapolis, Ind. Louisville, Ky. Pittsburgh, Pa. ledo Oklo 
Chicago 11 Tenn. Erie, Pa. Jacksonville, Fla. Memphis, Tenn. Portland, Or: I W. hington, D Cc 
Cincinnati. 0 „Nl Paso, Tex. Joplin, Mo. Milwaukee, Wis. Providence, R. I. 8 „ Onis 
Cleveland, aio Fort Wayne, Ind. Kansas City, Mo. Minneapolis, Minn. Richmond, Va. oungstown, N 

» Ohio, Hartford, Conn. Knoxville, Tenn. Nashville, Tenn. Rochester, N. Y. 
*Southwest General Electric Company ¢General Electric Company of Michigan 


i i „Ltd., Toronto, Ont. 
or CANADIAN Business refer to Canadian General] Electric Company London, E. C., England. 


F 
GENERAL FOREIGN SALES OFFICES, Schenectady, N. V.: 30 Church St., New York City: 83 Cannon St., 6742 
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HERE are numerous arme red conductors on the 

market, all of them having good qualities. What the 

user wants is the one having the largest number of 
good points and the smallest number of defects. 


This is REALFLEX 


The man who uses any matenal but the best for his purpose 
is losing money. He is overlooking a decided advantage in 
these times when every advantage is necessary to success. 


Sel Daath by i 
l DEZEN inek 
— c liall E Each salesman and each jobber naturally thinks he has the 
ny a NASS best material to offer, but the wise user will not take any- 
ja ~ = = body's word for this. He will investigate for himself. 


ces A Investigation is all we want. Therefore we ask you to try 
ff E REALFLEX on your next job. If your jobber does not 
it [i | | ~ | 

i TEA 9 

t | H 


N 
| — 


| have it and will not get it for you, then wnte us for a 
| sample. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN, OHIO 
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DON’T FORGET! 


MERCHANDIZING CONTEST 
PRIZES 


$100.00 for the Best 


Fan Campaign 


$50.00 for the Next 
Best 
And Five $10.00 


Prizes 


Start On The Campaigh 
Contest Immediately’ 


Fan Weather Is Here- 
Order Your Stock Now 


I, eT Electric pa yY 
| New York Atlanta Chicago Kansas City San Francisco 
Bufalo Richmond Milwaukee St. Louis Oakland 
** Newark Savannah Indianapolis Dallas Los Angeles 
. Philadelphia New Orleans Detroit Houston Scattle 
p 
* Boston Birmingham Cleveland Oklahoma City Portland 
. Pittsburgh Cincinnati Minneapolis St. Paul Omaha Denver Salt Lake City 
EQUIPMENT. FOR EVERY ELECTRICAL NEED_® 3 
t 3 - sus RS 8 * , 
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Your Service to Your Community 


demands continuous street lighting from dusk to dawn. 
An accidental out“ may mean the opportunity that a 
marauder is waiting for. You can’t explain then; the 
thing to do is to substitute now a 


KUHLMAN TRANSFORMER . UNDERGROUND TYPE 


Series-Maltiple Transformers 


for every suspected unit on your lines. For general 
lighting and power there is a “Kuhlman” to meet every 
need, while for street lighting our SERIES-MULTI- 
PLE TRANSFORMER leads the field. When con- 
nected between the series line and the drop or riser to 
the lamp it insulates the latter effectually from the 
high potential of the former, and protects the lamp 
against destructive surges. The current will remain 
constant with 25% of lamps out—so there is a liberal 
margin of safety. 


Our guarantee says “Unconditionally” no chance for 
uncertainty as to your rights. What are your needs. 


Kuhlman Electric Co. 


Bay City Michigan OVERHEAD TYPE j 
Buffalo, N. Y. Toledo, Ohio Minneapolis, Minn. Charlotte, N. C. A 
280 Carolina Street 27-32 St. Clair Street 21 N. Sixth Street 17-19 E. Sixth St. f 


Safety First 
Switches 


HE original thought that put the 

Safety First Switch on earth was 

that a switch operator should be pro- 
tected against shock. 


Palmer Switches and Cut-Outs make 
it impossible for a person to receive 
a shock either when operating the 
The switch can't close SWitch, or re-fusing a cut-out, no pee 


Fig. 1 


a ‘ ` Y hand f ch 
matter how the device is wired. r 


This distinctive feature is found only in Palmer Switches. You need it if 
you need a Safety Switch. Write for Bulletin M-17. 


ere THE PALMER ELECTRIC AND MANUFACTURING CO. 
o BOSTON, MASSACHUSETTS “Vem 


with the slide open. 
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A Monkey Wrench Will Tell You the Story 
of Type “K” Quality 


Bit, A few minutes spent in disassembling a 
Robbins & Myers Type K Polyphase 
Motor will give you more real information 
on [ype “K” quality than you can get in 
any other way. By this 
method you will get a 
convincing demonstration of 
the liberal design and care- 
-i ful workmanship which go 
— D ~ into every detail of this 


E 


=. p” F motor. 


A ae 
Observe the rigid, well ventilated construction of the frame and end heads, the 
accurate fit of all parts and the beautiful, durable finish. 

Note the smooth, carefully wound stator coils, their thorough insulation and the pro- 
tection they are given by the method of taping. 

Examine the carefully balanced, solidly built rotor. The end rings are recessed to 
fit the conductor bars and double riveted and soldered to them with a special high tem- 
perature solder. The end rings, conductor bars and rivets are all of the same grade of 

copper so as to have the same coefficient of expansion, eliminating any possibility of loose 
contact due to temperature changes. 

Note the large, dust-tight oil reservoirs and the big, accurately fitted, dust-proof, 
‘phosphor-bronze bearings. You will then understand how the Type “K” motor can 
stand the severe test of operating on one bearing with one end head and bearing removed. 
This is a test which has been made time and again on Type “K”, a test it will stand 
without showing the slightest vibration or heating in the one remaining bearing. 


Type K is made in sizes ranging from 14 to 30 horse- power. Bulletin on request. 


THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO 
New York Philadelphia Boston Buffalo Cleveland Cincinnati Chicago St. Louis San Francisco 


Robbins & Myers Motors 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


e 


DUNCAN TRANSFORMERS 


for Transmission and . 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 
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Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot 


N 


> — — BS Å- — Ml 


water-heater that is inexpensive to buy and use, is easily 
installed, can’t be upset, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 
offer them a 


“GEYSER” Electric Hot 
Water Heater 


it's as good as sold. Just a turn of the handle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 
is a ‘‘ GEYSER " dealer we forward them to him. Are you 
in line for this profitable year-round business in your locality ? 
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Write to-day to 
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Bridgeport Electric Manufacturing Co. 
Easily attached to any 


Bridgeport 85 Connecticut pipe replaces the reg - 
l \ ular faucet. 
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DURADUCT > 


This ribbon is 
not to beautify 


DURADU 


(Reg. U. S. Patent Office) 


It is simply another 5 to protect 
uct—and to identi 

When you buy 5 aa get it in the con- 

dition it leaves the factory. 

No shopworn Duraduct gets into a job. 

Strong fibre boxes see to that. 

All good jobbers sell Duraduct 


TUBULAR WOVEN FABRIC | COMPANY 


NEN aa BEI R. I. 
97 NERAL SALES AGENT — A, CLIN HALG, CHICAGG 


Northern Electric Compoity Distributors for Canada 
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TheSTANDARD © Vv 
RUBBER INSULATION 


HE widespread use 
of a certain make of insu- 
lated wire confers upon that 
particular make a significant 
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185 degree of distinction. Be 
se OKONITE bears this dis- P% 
8 8 


tinction because of the quality 
of its insulation. 


501 Fifth Avenue £ 
; n e Corner 42nd. Street 


NEW YORK 
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THE NORTON 


(D’Arsonval Type) 
SWITCHBOARD INSTRUMENTS 


NORTON Prompt 


Instrum Service and 
5 Satisfaction 
Guaranteed 
QUALITY, It will pay 
ACCURACY anê you to write 
DURABILITY for Discounts. 


Norton Electrical Instrument Co. 


MANCHESTER, CONN, U. S. A. 


SAMSON TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS 
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L. B. DOW, INC., 79 MILK STREET, BOSTON, MASS. 
COLBY ENGINEERING CO., 70 FIRST ST., PORTLAND, ORE. 
H. H. WHITE, 378 PIEDMONT AVENUE, ATLANTA, GA. 
WM. HAMILTON CO., LTD., PETERBOROUGH, ONT., CANADA 


Are You Interested 


in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in E 
fact, go into every detail of lubrica- E 
tion. After such inspection, we will i 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 

will be pleased to furnish further in- 
formation. 


Galena-Signal Oil Co., 


Franklin, Penn. 
Electric Railway Department. 
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Chattanooga Armature Works | 
Chattanooga, Tennessee 
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“All conduit used in this work must 
be sherardized or galvanized on both 
interior and exterior surfaces, both of 
which surfaces shall be further pro- 
tected by coatings of a transparent and 
acid-proof enamel over the sherardized 
or galvanized surfaces.” 

There’s but one conduit which will 


come up to these specifications— 
SHERARDUCT. 


er ae aK. „ „ d See ~~ ae 


How to Write Conduit Specifications 


SHERARDU CT, Sherardized Rigid 
Steel Conduit, will outlive any build- 
ing in which it is installed. It is now, 
and has been for years, the choice of 
successful architects, engineers and 
electrical contractors in all parts of the 
United States and Canada. 


Write today for catalogue and sample 
of SHERARDUCT. 


National Metal Molding @ 


Manufacturers of 


Electrical Conduits & Fittings 
1108 Fulton Building, PITTSBURGH. PA. 


SALT LAKE CITY 
SAN FRANCISCO 


LOS ANGELES 
NEW YORK 


ATLANTA DALLAS 
BOSTON 8 ER 
CHICAG 
BUENOS AIRES 


BUFFALO DETROIT 

PHILADELPHIA SEATTLE 
ST. LOUIS 

MANILA PARIS 8 20 


Canadian Distributors—Canadian General Electric Company, Limited 
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Two Pole, 600 volt 
front-connected Type CD 
Breaker, with separate 
closing handles and 
common trip. - One 
under voltage and 
two overload trip 
ing coils No 
nife switch 
required in 
operating 
this form of 
breaker. 


Type CD Carbon Circuit 
Breakers are especially adapted for indus- 
trial plants, on switchboards for control of 
feeder circuits, and in front-connected separate 
mounting form, for individual motor control. 


Lake Shore & Michigan Southern Ry. 


Punched-steel construction makes them the 
strongest breakers of their size on the market. 


Fully described and illustrated in Catalogue 
Section DS- 238; send for a copy. 


Westinghouse Electric and Manufacturing Co. 


East Pittsburgh, Pa. 
Sales Offices in All Large American Cities 
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Two-Pole, 600 Volt, Type CD Breakers 
with double overload trip coils. Por, 
tion of switchboard in Elkhart Shop of 
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The Electrical Equipment of a Monumental 
| New York Office Building 


vy 
PY 


) 
By Benjemin Gross 
In the June issue we published the first part of an extended article on the elec- 
trical equipment of the new Telephone and Telegraph Building at Broadway, Dey, and 
Fulton Streets, New York. That article covered the service, both temporary and per- 
manent, and a description of the riser shafts. The feeder supply mains from the house 
generating plant, the riser distribution network in the Broadway section, the branch 
circuit scheme, and the elevator system, showing how these portions of the work were as 
designed and installed are the features embodied in this article. The plant equipment 
and its erection will be taken up in the next issue. William Welles Bosworth was the 
architect, and Henry C. Meyer, Jr., and Bassett Jones were the consulting engineers of 
this notable structure, the electrical equipment of which was supplied and installed by 
L. K. Comstock & Co., contracting engineers. 
Feeders From Isolated Plant Note the double tier groups at the box fan to one layer on 
These conduits, consisting of approximately 35 24% in., 3 in. the floor and then drop down two deep in the slot. Each 
and 3½ in. were turned through the temporary wall in two conduit located was worked out to 0.25 in. and the pipes in- 
layers as shown in section DD, Fig. 6. A vault in the path stalled exactly as laid out, the ends to template. 
of these conduits to the plant required that they be run In the installation of all this heavy conduit work a situation 
thereunder in one tier, as far apart on centres as possible arose worthy of description. The cost of central station ser- 
and paralled. This meant fanning out all these large con- ‘vice in Section A was very high and a large sum had been 
duits to definite and predetermined locations. Sec. AA, Fig. invested in the new house plant. It was to be completed and 
6, shows over what area they had to be spread and set. Due put in operation before the completion of Section B, as the 
to the run from pull box A to the plant being so great, and owners were anxious to avail themselves of the plant power 
so irregular it was deemed advisable to install a pull box in and cut off the outside supply. But the floor of Basement 
the route. “A,” on which all the permanent feeder conduits to the first 
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Fig. 6—Feeder Routes from Section A to Section B Pull Box 


This box served also as a pulling point for the feeders 
coming down from the Broadway section panels to the main 
switchboard in Basement C. As the space about this box 
was, however, very valuable it was necessary to keep its size 
down to minimum. This meant placing the conduits in two 
tiers again and crowding them to the absolute limit. They 
were so crowded that not another large pipe could be in- 
stalled. Figs. 6 and 7 clearly show what this line of con- 
duits comprise. The groups continue from the box towards 
the plant, containing all the feeders in the entire building, 
and dropping down two floors to Basement C. where the 
ek is located. Figs. 8 and 9 show these groups as they 
‘ave the box and as they turn down to the switchboard. 


section had to be installed, was literally covered with sand, 
brick, bags of cement, etc., which could not be removed due 
to its requirement in the construction of the upper floors. 
In addition and to make matters even more difficult, there 
was a hod hoist immediately in the way of the main conduit 
route that could not be removed for some time. It would 
take at least one month to bend and install this tremendous 
conduit run after the floor would be cleared. This time lost 
represented quite a sum in cost of current and interest on 
the plant investment. As the obstructions could not be 
removed for some time, which means that the preparation 
of the conduit at the building was impossible, something had 


to be done in the way of making up the entire run that it could 
\ 
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be rapidly installed in an absolute minimum of time after Shaft “B” Pull Box 
the floor was clear. To meet these conditions the contractor 


had to adopt an unusual course. The next section tells how 
he did it. 


The pull box B“ is 12 ft.-9 in. wide by 13 ft.-o in. deep by 
7 ft.-10 in. high, contains a partitioned section for telephone 
and low tension, racks for all the riser lighting and power 


Feeder Conduits Made Up ` 


The contractor accordingly hired a large loft, laid out the 
building conditions therein to full size, built complete, bent up 
all the pipes (2 in. to 3%4 in.) cold, on improvised bending ma- 
chines, and laid down the entire system as though it were Base- 
ment “A” of the building. Fig. 10 shows a portion of this work 
and the template used at the right hand end of the box as ap- 
pearing in Fig. 8. This was done and ready in advance of the 
date when the building was in condition to receive the pipe. 
Each length was marked distinctly by a code indication as to 
relative positions and as to the exact point to which all couplings 
were run up. All was taken apart and then brought by trucks 
to the building. The floor was now cleaned up quickly and 
the conduits placed in position in less than a week. 

At the main switchboard it was necessary to install each con- 
duit in such a manner that the feeder it contained would drop 
directly into their respective terminal tugs, so as to make a neat 
workmanlike job. The board was not quite completed, so tem- 
plates were made, in which all conduits terminated exactly where 
required. Here again space conditions were such that not an- 
other large pipe could be installed, there being steel, plumbers’ 
lines and ventilating ducts to clear at every turn. The conduit 


Fig. 8—Pipes in Basement A Floor to Main Shaft Pull Box 


cables, and a solid removable floor over the cables, for walking 
about inside. This box weighs approximately four tons. All 
cables passing through this box are grouped in two’s and three’s 
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Fig. 7—Layout of Conduits Entering Pull Box B 


system was completed, the floor laid, the cables pulled in, and as they occur in their respective conduits. They are thorough- 
thus the distribution system from the plant to Section A was ly covered with asbestos tape at least 0.125 in. thick, and coated 
made ready as desired and on time. with silicate of soda, as an extra precaution against the spread 
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of fire. Since practically every feeder in the entire building 
passes through this box, the great importance of safety pre- 
cautions is quite evident. The cables in the Section “A” box are 
similarly protected. Fig. 11 shows the arrangement of these 
cables in the floor and as racked. A series of channels are 
fastened at the bottom and removable plates approximately 3 
ft-o in. square, with handles of U bolts having nuts on the ends, 
are laid over the channels forming the floor on which to walk 
over the cables. The templates for the conduits in the floor, have 
marked at each hole the destination of the conduit passing 
through it, and are arranged with an angle iron along the lower 
and upper edges. The lower one was used to fasten the tem- 
plate to the rough floor and the upper one to meet a similar 
angle on the edge of the box proper, so as to make a rigid joint 
between the two, as can be seen in Figs. 5, 8 and 10, the box 
proper being installed after conduits and templates. 


t Fig. o—Condusts Turning Down to Plant Switchboard. Contin- 
FF uation of Fig. 8 
ff Bet bot of every fue | f a 7 m4 
i i \ 422 .. 


Fig. 10—One of the Templets Used in Preparing Main Feeder 
Conduit System 
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Fig. 8A.—Plan View of the A Shaft 


Fig. 8A shows a plan view of the A shaft, a section of which 
was shown in Fig. 4 in our last issue. 


The Riser System 
The shaft work in the Broadway end was installed somewhat 
differently than in the first section. The design was made from 
the various steel and builders’ plans. As the steel was being 
‘rected, it was followed with a series of channel and angle irons, 
on which were subsequently mounted the panel boxes, telephone, 
miscellaneous telegraph and ticker, and a low-tension signal 
system cross-connecting box. Immediately after the steel was 
m place, these boxes with the vertical conduits, their special 
upports and the cable support boxes were installed. The cable 
support boxes which occur on every third floor, and the special 
conduit support clamps built particularly for this equipment, are 
all anchored in position, similarly to that shown in Fig. 4 Therc 
sa two-fold value in this scheme in that the entire riser sys- 
ay conduits, boxes and all else, are held in place independent- 
y of the enclosing walls which were erected long after this 
work was in place; and secondly, the most economical means of 
PRR circuit piping is from the boxes to the outlets, which 
o course can be properly done only with the boxes in place. Fig. 11—Pull Box B Rack and Asbestos Taped Cables 
A a vertical bucks, as the angles and channels are known, 
e held rigidly in place by hook bolts across the flanges of the 
Hee against which they set. The boxes were arranged with 
cient number of holes for supporting bolts, and in erection 


placed against their bucks. These holes were then continued 
through the iron buck with a punch and the bolts inserted. 
This avoids the matching of holes necessary when both bucks 
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and boxes are drilled in advance, which is more costly in labor 
than the method used. 

The cable support boxes in both shafts are arranged with two 
space knockouts in top and bottom and predetermined space 
provided for additional 3 in. risers conduits that may be desired 
for future installation. This provision costs nothing except 
for the boxes being a trifle longer. 


Branch Circuit Work 


The branch circuit work is installed generally in the fill of 
the floor above to ceiling junction boxes set flush with the furred 
down-hung ceiling. This part of the circuit work is rigid and 
runs into the lower end of the back of each panel box on the 
floor above which the fixtures occur. This is clearly shown in 
Fig. 12. The bottom gutters of these boxes are extra large and 
provide a good pulling point for the circuit home runs, as they 


Fig. 12—Branch Circuit Flexible Conduit and Home Runs 


can be pulled straight out into the shaft room in a line with the 
conduit containing the circuits, the gutter cover below being 
separately removable. The branch wires are brought down to 
their panels below in groups of four in a short piece of pipe. 
All circuits are tagged with linen tags in the gutters of the panel 
controlling them. 

An empty conduit is installed between the last panel box on a 
particular feeder and the panel box immediately above it (which 
is the first panel on the next feeder) for the transfer of feeder 
capacity or circuits from one to the other. The cost of this is 
very little when installed with the remainder of the system, 
but very useful in time of a large change. 

From the ceiling junction boxes, the individual runs to the 
fixture outlets are made with flexible conduit laid on the irons 
supporting the hung ceiling. The local push button switches, 
there being such control for ceiling outlets practically through- 
out, are also connected to the ; ceiling junctions with flexible con- 
duit, thus making everything accessible in this one box. Some 
of these flexible runs from ceiling junctions to switches, and to 
a ceiling outlet can be seen in Fig. 12, where this work was in- 
stalled ahead of the hung ceiling wire lath. Thus changes can 
very easily be made by always going to the junction box. This 
method of branch piping is somewhat more costly than the usual 
means employed, but provides a type of installation looking 
ahead toward future changes. 
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The panel boards are of blue vermont marble and of very high 
grade construction. Each circuit is equipped with a knife switch 
and enclosed fuses, and the main line with an unfused main 
switch. Every panel is provided with a special type of test re- 
ceptacle for lighting the panel and for locating blown fuses and 
is framed with ebony asbestos linings that are removable with- 
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Fig. 13—Elevator Feeders 


out taking off the gutter covers or trims. The test receptacles 
are arranged with an insulating strip at the bottom so that the 
metal shell of the socket cannot accidently come in contact with 
live bars when testing. 


Elevator System 


There are a total of 20 elevators in the building which can 
be operated over a chain of feeders. Six of these elevators rise 
to the 15th floor only and the remainder to the top or 27th floor. 
In each machine room, of which there are 3, a sub-switchboard 
is located, having an individual fused switch for each elevator 
and a pair of main switches for each group. A heavy feeder is 
installed from the plant to the elevators in Section A; from this 
board the feeder continues across under the roof to the high 
rise elevator switchboard in Section B. There is also a feeder 
direct from the main switchboard to the low rise and another to 
the high rise elevators in Section B. Further there is a tie feed- 
er between the high and low rise elevator board in the Broadway 
section. The individual line from the plant is connected to one 
main and the other from the elevator board to the second or 
tie switch. By selecting the first or second, the elevators con- 
trolled are fed over their own line or over the tie respectively. 
Fig. 13 shows the system diagramatically. In case of break 
down on any elevator feeder, service is quickly restored by 
throwing in the tie switch. This is an invaluable. scheme for 
such a busy building as this, where elevator service is a most 
vital issue. 

The cable throughout is all extra flexible rope stranded and 
covered with a very high grade of insulation. The conduit is of 
a high grade of galvanized pipe, and all outlet, switches, etc. 
boxes are hot dip galvanized. Pipe and outlet boxes are all 
made to pass what is known as the T & T 4-dip test—a very rigid 
test of galvanizing. 

b 4 4 

As stated in the footnote on page 25 of our June issue, sub- 
sequent issues will contain descriptions and illustrations of the 
plant which is remote controlled from a bench board and 
switch board, the naked copper bus-bar system, installed five 
floors below the street level, connecting the generators to the 
feeder switch board, the highly efficient steam and electric units, 
the manner of motor control, the thorough and comprehensive 
telephone and low tension call bell system, the provision made 
for the telegraph departments, the exit to the present Broadway 
subway, to the Hudson Terminal buildings and the future new 


subway system along Church Street and numerous other items 
of interest. 
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Siftings from N. E. L. A. Papers and 
| Reports 


These papers and reports cover a large number of pages and are replete with 
matters of interest to those engaged in carrying on the electrical industry. They take 
up in some detail the subjects of public policy, taxation, finance, rate research, appara- 
tus, overhead and underground construction, accounting, merchandizing, compensation, 


lighting, heating, and power application. 


They contain the opinions of qualified ex- 


perts in the different fields covered by the work of the association. For the benefit 
of busy readers we have made an attempt to sift these papers and reports. They take 
the form of brief paragraphs. These siftings contain the gist of the matter published 
and issued by the association up to the time of going to press. 


The electric range has come to stay. 


Merchandising has become the rule rather than the exception 
with public utility corporations. 


There is a surprising number of small central stations which 
do not sell electrical appliances. 


Flood lighting lamps are now standard in 200 and 400 watts 
instead of 250 and 500 watts. 


Over 50 percent. of the power for pumping the water supply 
of Baltimore is supplied from central station lines. 


About 90 percent. of the electrical energy distributed to-day 
is in the form of alternating current. 


A central station selling ranges needs a permanent repair de- 
partment. Manufacturers should not be asked to assume re- 
sponsibility for local repairs. 


It has been shown that 25 percent. of the preventable acci- 
dents, mistakes due to shadows or glare, can be traced to poor 
lighting. 


The only objection that we ever hear to the electric range 1s 
the slowness of the surface cooking burners as compared with 
certain other fuels. 


Wherever electricity is to be used electric wiring must be 
installed. For this reason every person in the central station 


business should have a good understanding of the subject of 
wiring. 


The aggregate sales of lamps for domestic use, excluding 
miniature, for the year 1916 reached the total of 145,000,000, 
compared with 110,000,000 in 1915, an increase of approximately 
31 percent. 


How can one expect a merchant to become interested in 
electrical advertising if the central station, which is pushing its 
sale and profiting by it, and whose cost is less than that of the 
merchant, does not make use of it? 


Oil is used in transformers and feeder regulators as an in- 
sulating and cooling medium, in oil circuit breakers as an in- 
culating and extinguishing medium, and in electrolytic arresters 
as in insulating and cooling medium. 


Manufacturers have found it necessary to discontinue the pro- 
duction of the 74 watt mazda sign lamp because of the diffi- 
culty at the present time of obtaining suitable dies for drawing 
this particular size of tungsten wire. 


Every employee should understand the rates of his own com-, 


pany and should know the fundamental principles of rate- 
making in order that he may explain to customers and prospects 
the justness of different rates for different classes of service. 


Standardization has progressed in the electrical industry to 
a very considerable extent. Incandescent lamps in particular 
have been standardized as to sizes pr wattages, bases, bulb sizes, 
light centers, etc., but no particular standardization of voltages 
has been accomplished. 


The electric range opens to the manufacturer a profitable 
field for development; it opens to the central station an oppor- 
tunity to enlarge the sales of electrical energy, to more firmly 
attach its customers to the system and to render a service that 
has economic as well as financial advantages. 


As a result of co-operation between the manufacturers of 
electric ranges and the central stations, the electric range has in 
a comparatively short time been firmly established on a suc- 
cessful commercial basis. It is estimated that this year’s busi- 
ness will be in the neighborhood of $3,000,000. 


In 1907 the carbon and gem lamp business represented 99 
percent. of the total sales; in 1916 the relative proportion be- 
tween these lamps and the mazda lamp has practically been re- 
versed, the mazda type representing last year 84 percent. of 
the total and the carbon and gem lamps, 16 percent. 


Very few new developments have been made in meters and in- 
struments during the past year, due in part to manufacturing 
conditions and in part to the fact that the design of watthour 
meters has been standardized. Considerable progress has been 
made in demand meters. 


The attention which most central stations have given to their 
street lighting business is decidedly not in proportion to the 
importance of this line of activity. Nevertheless the revenue de- 
rived from this source in practically every city will compare 

i favorably with that of the largest industrial consumers. 


The sale of electric ranges begins the most important mer- 
chandizing and service development in which we are now en- 
gaged. It appears to be comparable with the beginning of in- 
cidental power service for “day load,” inaugurated by the early 
electric light companies. 


Discussing the electric vehicle from the customer’s point of 
view, F. M. Feiker said that one of the hardest things to buy 
is an electric car. The next hardest thing is to find anyone 
who seems to know how anything about about charging, oper- 
ating, and maintaining it. 


The Wiring Committee recommends that a 600-watt socket be 
installed in all kitchens so that an adapter can be used with 
which one can iron and use a lamp for illumination at the same 
time. By the use of these 600-watt sockets, the breaking down 
of the 200-watt sockets now generally used would be pre- 
vented. 


The committee on wiring wants to know if the United States 
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Code will forever prevent the use of methods not now permitted 
in this country. It wants to know further, if concentric wir- 
ing now generally approved and in use abroad, is to be throttled 
here. 


The modern lighted factory has a cheerful and sanitary ap- 
pearance. They are more or less free from drop lights and 
bare lamps, and each man seems to be working at full capacity, 
carefully and contentedly. This wonderful change has been 
brought about by the educational work of illuminating engi- 
neers and lighting experts. 


In paying for services rendered in the electrical field, the 
Straight salary method is in use to a greater extent than any 
other plan. Many of the most progressive and agressive com- 
mercial managers have returned to this basis after experiment- 
ing with other systems based on actual sales results. 


The handbook is already too bulky and should be divided 
up in such a way as to make it more convenient for use by 
the members of the Commercial Section. The book contains 
a vast fund of information, yet notwithstanding this, an in- 
vestigation has shown that it is neither as fully appreciated 
nor as generally used as it should be by commercial members, 


The use of auxiliary devices to protect watthour meters and 
service wiring against tampering and to facilitate the installation 
and testing of meters has rapidly increased in the last two or 
three years, and there are now a number of different lines of 
protective devices in the market. The tendency during the 
past vear has been toward simplification, with a resultant re- 
duction in cost. ; 


When we speak of newspaper and periodical advertising we 
do not think of it in terms of ink, paper, and type. Is it not 
clear that too great stress has been placed by the central station 
on the electric sign rather than on electrical advertising? It 
is recommended that the term “electric sign“ be striken from 
the vocabulary of the central station and the words “electrical 
advertising” be substituted therefor. 


Serious criticism has recently been made of the careless use 
of electrical appliances in private houses. It is being claimed 
that many thousands of fires result therefrom annually. Com- 
mercial men are urged to investigate these rumors through 
their local Board of Fire Underwritters or the National body, 
and to improve conditions that have existed in the past, by a 
further effort to educate the public in the proper use of elec- 
trical appliances. 


A competent English authority has made the statement that 
throughout England, central station managers realize that light- 
ing is fast becoming the small end of central station income, 
and power and appliances are to be the main sources of revenue. 
The same is true in this country. Income must be maintained 
by greater use of electricity in the home, and central stations 
almost without exception will meet their problems through 
building up an appliance load. 


Because of patent difficulties and trade disputes, the adoption 
of a single design of uniform arrangement, so that all plugs 
shall be interchangeable, has not been reached. The end is 
however not far off and we hope before many years to be able 
to report approximately complete success. It is important to re- 
member that until the patents have expired it will be impossible, 
or at least improper, for the N. E. L. A. to recommend any 
standard which might become the basis of a monopoly. 


A short time ago units of 2000 or 3000-kw. capacity were 
considered pretty large in the average industrial plant, but it is 
noted that several manufacturing plants have placed orders for 
units of 10,000 to 15,000-kw. capacity, indicating the large units 
of power demand still within the reach of the public service 
companies. The present period is naturally one of very great 
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manufacturing pressure. This vear will be a significant one in 
steam turbine development. 


There is a tendency amorg customers to retain their old fix- 
tures, suitable perhaps for carbon lamps, and use them with 
the new mazda C lamp. If the customer is made to fully real- 
ize the waste of light caused by the use of old equipment as 
well as the unpleasant effect produced, it is a natural step to- 
ward selling him the proper equipment, which will be a source 
of satisfaction to him and of income to the company. 


It is recommended that all table devices such as percolators, 
toaster stoves and grills should be equipped with a standard 
cord and plug. The socket end and the appliance end of such 
cords should be interchangeable. Irons and kitchen utensils 
such as broilers should have a standard cord and plug inter- 
changeable for like devices. Vibrators, hair dryers and curling 
irons should have a standard plug for the appliance end, and for 
the socket end the same standard plug recommended for irons 
and table devices. 


An interesting development within the year in electrical ap- 
paratus for street lighting has been that of the pole-type con- 
stant-current transformer, which has been designed in sizes 
up to 15 kva. One member company will install this year units 
of 10-kva, 60-cycle, 2400-volt primary, which will supply type 
C lamps ranging from 100 to 1000 candlepower. This type of 
transformer, while only a new application of a widely used 
principle, offers many possibilities for the economical supply of 
street lighting in suburban districts. 


Outdoor current and potential transformers have been de- 
veloped for voltages up to and including 70,000. The growing 
demand for this apparatus is a natural result of the more gen- 
eral adoption of outdoor substations by power companies. This 
type of current transformer may be purchased with a double 
primary winding, thus avoiding early replacement due to in- 
creased load, the winding to be connected in series for one pri- 
mary current rating, and in parallel for twice this rating. 


For the sake of international prestige, and international 
courtesy, as well as definiteness of expression, it is urged that 
the N. E. L. A. adopt forthwith the policy of inserting inter- 
national metric numerical equivalents in parentheses, immediate- 


ly after each and every non-international quantitative state- 


ment appearing in the text of its publications. Thus, a length 
of 5 miles referred to in the text should appear 5 miles (8 km). 
Again, a weight of say, 5 Ib. 4 oz. entering into the text would 
appear 5 lb. 4 oz. (2.4 kg). 


Many indirect and semi-indirect fixtures are now being in- 
stalled on which the manufacturers have made no provision for 
an outlet for the use of table devices, and in a large number 
of apartment houses and a certain class of buildings it is im- 
possible to have baseboard outlets installed so that table devices 
can be used. It is therefore recommended that the Wiring 
Committee adopt a standard attachment which manufacturers 
will be able to attach to the indirect and semi-indirect fixtures 
now in use and which can be sold to them to be placed on new 
equipment. One manufacturer has already expressed his will- 
ingness to undertake to design an adapter for this use. 


Work on or about live lines or equipment over 7,500 volts 
should be undertaken only when absolutely necessary, and then 
only when the most thorough precautions are taken. Gloves 
which are effective against such voltages are liable to be too 
thick for convenient use. Insulating rods, tongs, and similar 
appliances have, however, bcen so developed that lines even of 40,- 
ooo volts or over can be tied to insulators, and other similar 
work accomplished with apparently no greater hazard than ac- 
companies the handling of ordinary 2,300-volt circuits with the 
protection afforded by insulating gloves and other comparative- 
ly thin insulating guards. 


see, 
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A scheme for protection against ground or short circuit in 
the machine itself has been used in some cases on large turbo- 
generators, All six leads are brought out of the generator and 
a current transformer inserted on each lead, one on the inside 
toward the neutral and one on the outside toward the line. 
These transformers are of equal capacity, are connected in phase 
opposition, and under normal conditions the current is balanced. 
Two transformers are connected through a relay so that if 
trouble occurs an unbalance results, operating the relay which 
in turn opens the necessary circuit breakers, thus preventing 
serious damage. 


The 50-watt lamp, introduced in December, 1915, has be- 
come quite popular and on April 1, 1917, its price was reduced to 
the same as that of the 40-watt size. The demand for 20-watt 
lamps is so small in comparison with the others, that the manu- 
facturers have removed it from their regular schedules. The 
100-watt mazda C is now more popular than the same size mazda 
B lamp. The demand for the 15-watt lamp has been about 
the same percentage of the total for the past three years and 
is now slightly greater than that of the so-watt lamp. The 28, 
40 and 60-watt lamps are still the most popular, representing 
22.75, 22.56 and 15.87 percent. respectively of the sales of mul- 
tiple mazda lamps. 


The merit of a power-factor specification in contracts for the 
supply of energy in large quantities is worthy of serious con- 
sideration. It appears that such a specification is seldom writ- 
ten in, and when written is not always enforced. It also appears 
that there should be a difference in our dealings with the power 
factors ordinarily associated with industrial power loads, and 
those exceptionally bad power factors which not only cause 
excessive investment in generating apparatus and transmission 
copper, but disturb the service to consumers other than the of- 
fender. It should be remembered that at 70 percent. power 
factor the heating of all conductors is doubled, in comparison 
with the heating at 100 percent., and presumably the carrying 
capacity is likewise halved. Certainly the regulation of a 
transformer or a transmission system is less than half what it 
would be at 100 percent. 


The extension of power lines, as well as the extension of 
telephone lines continually brings up situations where there is 
anticipated or actual interference with the telephone service. 
While the physical principles of electromagnetic and electro- 
static induction have been stated and discussed by many writers 
since the time of Faraday, the features of power line and 
telephone construction of most importance in causing trouble, 
or the modifications most effective in reducing or eliminating 
disturbance, are not generally familiar to the majority of trans- 
Mission and telephone engineers. This is because neither the 
causes nor the remedies in the case of a noisy line are entirely 
within the control of either interest. Either system may be at 
fault in causing the disturbance and it may be logical for either 
or both systems to remove defects or make changes to reduce 
the disturbance. 


Despite the fact that it is neither new nor novel, more ma- 
terial in the way of general information and data on flood 
lighting has appeared in the trade papers and publications in a 
short period than on any other one part of the lighting indus- 
ty. The amount of printed matter that has circulated would 
make up two ordinary editions of a current issue of one of our 
weekly trade journals. Under the light projected by flood- 
lighting units, work can be carried on in the demolition of 
buildings, as well as on the foundations of a structure, speeding 
us erection by working twenty-four hours each day. To as- 
sist in the promotion of sports, athletic fields are lighted for 
Practice at night, for trap shooting, rifle ranges, ice skating, 
bathing beaches and race tracks. The lighting of railway yards, 
aviation fields and billboards are other fields to be developed 
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where light projection may be utilized. It is now used exten- 
sively to prevent night operations by enemy aliens. 


There are too many types of electric ranges. They should be 
reduced to a few fundamental types, such as: the so-called 
cabinet range with canopy, minimum of three surface burners, 
side oven, right or left, and a warming closet; the flat-top 
range, having a minimum of two burners and with oven below 
the cooking surface. The over-all dimensions should be stan- 
dardized: this will be an assistance to architects and builders. 
We suggest a standard height of 33 in. for cooking surfaces. 


Suggestions for seasonal drives by manufacturers, jobbers, 
dealers, central stations, and contractors. : 


MERCHANDISING SCHEDULE 


January Clearance Sale 

February Heating Pads 

March Vacuum Cleaners 

April Sewing Machine Motors 

May Grills 

June Irons 

July Washing Machines 

August Fans 

September Vacuum Cleaners 

October Percolators 

November Toasters 

December Electrical Christmas Gifts 

LIGHTING SCHEDULE 

January Better Lighting 

February Outdoor Lighting (tennis court, playground, etc.) 

March Stores and Windows 

April Residence 

May Electrical Advertising (signs, outline lighting, dis- 
play lighting, etc.) 

June Public Buildings 

July Industrial 

August Stores and Windows 

September Electrical Advertising (signs, outline lighting, dis- 
play lighting, etc.) 

October Residence 

November Better Lighting (with emphasis on office buildings) 

December Industrial 


> + „ 
Chemistry of Man 


According to a writer in Monad, a man weighing 150 pounds 
approximately contains 3,500 cubic feet of gas, oxygen, hydro- 
gen, and nitrogen in his constitution, which at 80 cents per thou- 
sand cubic feet would be worth $2.80 for illuminating purposes. 
He also contains all the necessary fats to make a 15-pound can- 
dle and thus, with his 3,500 cubic feet of gases, he possesses great 
illuminating possibilities. His system contains 22 pounds and 10 
ounces of carbon or enough to make 780 dozen or 9,360 lead 
pencils. There are about 50 grains of iron in his blood and the 
rest of the body would supply enough to make one spike large 
enough to hold his weight. A healthy man contains 54 ounces 
of phosphorus. This deadly poison would make 800,000 matches 
or enough poison to kill 500 persons. This with 2 pounds of lime 
makes the stiff bones and brains. No difference how sour a man 
looks he contains about 60 lumps of sugar of the ordinary cubical 
dimensions, and to make the seasoning complete must be added 
20 spoonsful of salt. If a man were distilled into water he would 
make about 38 quarts or more than half his entire weight. He 
also contains a great deal of starch, chloride of potash, magnes- 
ium, sulphur, and hydrochloride acid in his system. 

Break the shells of 1,000 eggs into a huge pan or basin and you 
have the contents to make a man from his toenails to the most 
delicate tissues of his brain. And this is the scientific answer 
to the question, “What is man?” 
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The Mont 


The Appliance Department of the Worcester (Mass.) Elec- 
tric Light Company is co-operating with other local industries 
in their window displays, featuring some Worcester products 
in connection with the electric company’s advertising of appli- 
ances. For example, during a recent weck the Universal coi— 
fee percolator was displayed, and in connection with it was an 
attractive display of a packaged coffee put up by a local concern. 
Another article featured was a labeling machine, while on an- 
other week the products of a local baker was displayed. Grills 
are rapid sellers, during this summer, while the sale of the 
Fureka vacuum cleaner has been almost phenomenal. 


$ + * 


On June 19 a Baker R. & L. car, Model BX7 made the run 
from Atlantic City to New York in 5 hr. 58 min., actual 
running time, with a boost of 1% hr. at Lakewood. The 
mileage covered was 123%, making the average running time 
20 % miles per hour. The entire distance was covered with 
the car running at fifth and sixth speed. The power used 
to drive the car cost less than half the price of enough gaso- 
line to drive a gas car over the same route. Only 283 ampere- 
hours were used in the run, an average of 2.29 per mile, the 
cost of which at a 5 cents per kilowatt-hour rate, which is the 
maximum charging rate in New York City, would make the 
cost $1.55. 


+ +$ +$ 


Announcement is made in the June issue of The Jovian that 
the dues of all members who enlist in the military service of 
the United States or any of our Allies will be cancelled during 
the war. Then enlisted members will be carried on an “Hon- 
or Membership Roll” without cost to them. Their cards, maga- 
zines, and other Jovian material will be forwarded to them at 
the front and elsewhere whenever possible. The central of- 
fices of the order has requested all leagues to report enlistments 
of members promptly. Members are also requested to report 
their enlistment and where possible keep the central office in- 
formed concerning their mail addresses. 


+ + + 


In Sedalia, Mo., the City Light & Traction Company, own- 
ed by the Cities Service Company, is combating the high cost 
of labor and materials by offering a bonus to the employes 
of the Broadway electric plant for reducing the fuel con- 
sumption below a certain figure. This figure, at which no 
bonus is paid, is set at 6% pounds of coal per kilowatt hour, 


and when the coal consumption is reduced below this stan- 
dard amount, the employes receive twenty-five percent. of 


the cost of the coal actually saved. The savings are posted 
each day and the plan is developing no small amount of in- 
terest mong the employes. The bonus is divided equally 
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among all the men and for the month of April was $3.92 per 
man. F. A. Clark, chief engineer, is sure that the bonus will 
soon amount to a considerably higher figure. A recent im- 
provement in the plant, and one which makes the bonus 
scheme practicable, is the addition of a Hunt industrial rail- 
way in the boiler room, with two cars and track scales. All 
of the coal is now weiged before being fired. 
+$ + % 


“Liberty Loan Day” at the various plants of the General Elec- 
tric Company resulted in the sale of nearly $3,000,000 worth of 
Liberty Bonds. The Schenectady Works, with 22,000 employees, 
the largest plant and the Company’s main office, led with $1,055,- 
700 worth of bonds from 13,223 subscribers. The Lynn plant 
came second with $577,450 The company had previously announc- 
ed the purchase of $5,000,000 of the Liberty Loan Bonds and 
that it would buy bonds to any amount its employees would 
subscribe and allow them to pay for them on a liberal install- 
ment plan. A large number took advantage of this plan to buy 
bonds. In a number of departments every employee subscribed 
for a bond. The sale among workmen of foreign extraction was 
large, particularly among the Italian and Polish employees. 
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In the effort to help its employees to meet the rising cost of 
necessary foodstuffs, the Georgia Railwav & Power Co., of 
Atlanta, has established a commissionary department for that 
purpose. Thus far this department has bought 900 barrels of 
flour at a price per barrel ranging from $11.90 to 513.00. This 
flour we billed to the employees at cost, saving on an average of 
2 a barrel on the retail selling price at that time. This com- 
pany has also bought 15,000 lbs. of lard and 6,000 lbs. of sugar, 
all to be distributed among 1,000 employees at cost. Last winter 
the company bought 25 carloads of coal, 12,000 tons, which was 
sold to its employees during the winter at the wholesale price 
paid by the company. 


+$ +$ +$ 


In accordance with a tentative promise made several months 
ago, on July 1, the New York Edison Co. reduced its retail light- 
ing rate to 7 cents a kilowatt-hour. In view of the increasing 
cost of central station supplies of all kinds, the company resisted 


changing to a lower rate, claiming that the effects of the war 


would eventually show the company to be operating at a loss. 
The Public Service Commission did not agree with this con— 
tention, claiming that the company's surplus was more than 
ample to tide over any ordinary period of abnormal conditions, 
and that the abnormal conditions were still somewhat remote. 
Acting on this belief, the commission ordered the company to 
reduce its rates to 7 cents a kilowatt-hour on beginning July 1, as 
planned. 
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Reduced Rates for Electric Service 


Living costs in New York were abated somewhat on 
the first of this month by a small reduction in the price 
for electric service by the local central station. The re- 
duction isn't much in itself—only one-half cent a kilo- 
watt-hour—but it looms large from a percentage view 
point. In comparison with the way the costs of other 
necessities are going—up, always up—it looks as if the 
central station were playing the role of a midsummer 
Santa Claus. A month ago one dollar would have 
bought 13.3 kilowatt-hours of electric service here— 
abouts; now one dollar will buy 14.3 kilowatt-hours. 
One kilowatt-hour more per month means near flood- 
lighting of an apartment equipped with twenty 50-watt 
lamps for one full hour once a month. Or it means one 
extra 50-watt lamp going full tilt for an hour for 20 
days in a month at the same price paid less this luxury 
last month and the month before. These facts for 
those who must spend. For those bent on thrift, those 
who revel in turning down lamps, or putting them out 
altogether at stated times, it means a saving of about 
/ percent. on ordinary lighting bills. Unlike clothing 
and foodstuffs, electricity cannot be mixed with shod- 
dy, diluted with water, or adulterated with sand or 
terra alba. It comes from the mains undiluted, un- 
adulterated, of the same quality at the lower rate as it 
did before. In this respect electric service is unique, 


+ + + 
Liberty Bonds and the Red Cross 


If giving freely of ones time and money spells pa- 
triotism, then the electrical industry is as far removed 
irom the slacker class as any industry in the country. 
Employees of high degree and low in the various elec» 
trical corporations came handsomely to the rescue of 
the big bond flotation last month. Not emotionally, but 
with a commanding sense of the fitness of self-sacrifice 
in a time of need, the industry at large gave bounti- 
fully of the proceeds of its labor to the cause of democ- 
racy. Funds engaged in enterprises returning high 
rates of interest were turned over to the government at 
a low rate in the effort to help our Allies to turn the 
tide of war. Savings were drawn freely upon later to 
iil the depleted coffers of the Red Cross. These sav- 
ngs were given outright without thought of interest 
return in the effort to succor the wounded and the dis- 
eased, to mitigrate the hardships of all those caught in 
the maelstrom of war on the different fronts. Thus 
the sacrifices of war were met promptly and cheerfully 
by an industry that has been engaged from the begin- 
ning of time, in one form or another, in utilizing the 
forces of nature for the benefit of mankind. Living up 
to its traditions, the electrical industry has no alterna- 
tive but to give generously of its time, its labor, and 
the fruits of both time and labor. It is giving its men, 
too, highly trained men to direct the many engineering 
operations essential to the conducting of modern war- 


fare, for this war is, first and last, a war of chemists 
and engineers. It is a war of machines—marine, sub- 
marine, terrestrial, and celestial. Those who claim to 
know say we are only just beginning to give. They 
say we shall have to give more and more of money, 
time, men, and women as time goes on. We shall 
have to keep on giving until it hurts. 
+ + $ 
Electrical Fecundity 

Our reputation as a nation of inventors, of persons 
with sharp wits and ever on the alert to find new ways 
of doing old things and novel ways of doing new 
things, is in no danger of being outlived. We are still 
at it despite war's alarums, despite the turning of 
men’s thoughts from civil to military pursuits. A 
glance at the contents of this issue will show that the 
playing of bands in the streets, the marching of troops, 
and the visits of statesmen and warriors from our 
Allies abroad are not keeping us from our habit of 
pegging away in the shops. From the shops this 
month comes a wealth of electrical novelties in the 
shape of fittings, measuring instruments, lighting 
units, safety switches, motor-operated labor savers, 
devices for transforming electrical energy into heat 
and putting it where it will do the most good, and a 
huge clectric locomotive for hauling heavy freight 
trains over mountain passes. The industry as a whole 
though commonly supposed to be in its infancy, has all 
the vigor and the enterprise of intelligent and fearless 
maturity. Crowding ecenomic conditions are stimulat- 
ing invention. With some of the most important of 


the world’s markets shut out entirely, and others ham- 


pered by lack of ship and rail transport, we are forced 
to develop new materials and to utilize them in many 
ways unheard of before the conflict. 
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More Than 3,000 Uses for Electricity 


A pamphlet with the above title has just been pub- 
lished by The Society for Electrical Development. It 
is a complete up-to-date guide for sales managers and 
salesmen of electric service. It reminds them at 4 
glance of new possibilities for the sale of additional 
energy in their localities. In these days every trade 
and industry is giving special attention to modernizing 
its equipment on a more efficient and profit-producing 
basis. The application of electricity in these lines of 
business, and elimination of old and obsolete methods, 
is every electrical man’s war-opportunity. A glance 
at its pages convinces one of the versatile nature of 
electric service, a service that can, by means of inter- 
posing suitable and highly efficient apparatus, be 
utilized for every sort of purpose in the factory, shop, 
home—in all places where people meet to work out 
their salvation. Expressed in a few words, this pam- 
phlet shows in how many different ways electrical 
energy enters into the service of man in the form of 
ight, heat, and power. 


A Record of Successful Practice and Actual Experiences of Practical Men. 
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Special Transformer Connections 


BV W. T. Ryan 


Booster Transformers 


Where the line drop is excessive or the transformer rations 
are not quite right, the voltage may be raised or lowered by 
connecting the primary of a standard transformer across the 
line and the secondary in series with the line. This raises the 
primary voltage by the amount of the secondary voltage. 

For example on a long single phase 2,200 lighting feeder 
the voltage drops to 2,000 volts and it is desired to raise it to 
2,200 without increasing the size of the line wires. If the load 
beyond the booster were 50 kilowatts a 5 kilowatt trans- 
former would be required for boosting the voltage 10 percent. 

In disconnecting a booster one should be careful to open 
up the main line before putting the booster either in or out 
of the circuit. If the primary winding were disconnected and 
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the secondary left in the line as indicated in Fig. 2, the secon- 
dary would act as a choke coil, the iron would become satu- 
rated and the voltage across the high tension winding would 
be from three to four times 2,200 volts and would be likely 


to puncture the insulation. It would act as a series trans- 


Fig. 3—Three-phase Booster Connections 


former and the open-circuited primary would generate this 
very high voltage if the line were very heavily loaded. 

It is desired to raise the voltage on a three phase 2,000 
volt line by using three single phase transformers. The con- 
nections are shown in Figure 3. 

The voltage obtained by connecting in 20 to 1 transformers 
would be 2173, or an increase of 8.6 percent. in the voltage 
by using a booster whose ratio is 20 to 1. The method of 
obtaining this voltage is indicated by Fig. 4. A 20 to 1 
transformer in two of the circuits would boost the voltage 


é 


8.6 percent in one phase, 5 percent. in the second phase and 


4.3 percent. in the third phase. 
Creating a Neutral Point on 220 Volt System 
It is desired to use a number of 115 volt mazda lamps on 
a 220 volt power system in an industrial plant. The load is 
assumed to be 40 amperes. 


Fig. 4—Voltage Diagram for Three-phase, 2000-Volt Line Three 
20 to 1 Boosters 


The secondary coils of a standard 2,300 to 230-115 volt 
transformer are used as an auto-transformer and the primary 
coils left disconnected as indicated by Fig. 5. The distribu- 
tion of the current in the windings is shown by the figures 


Fig. 5—Secondary Coils of Standard Transformer Used as an 
Auto-Transformer 


and the arrow-heads. The capacity of the transformer would 
be equal to the capacity of the load or 40 X 115 = 4,600 
watts, which would call for a 5-kilowatt transformer. 

If the lamps could be connected up on the 115-230 volt 


Fig. 6—115-230 Volts from 230-Volt Circuit 


three wire system the transformers would carry only the 
unbalance of current in the two sides of the system and a 
very small transformer might be used. (Figure 6.) 

It would act like a series transformer with the secondary 
open-circuited. 

In Fig. 7 the method of getting the 115-230 volts from a 
460 volt system is shown. It requires the use of two trans- 
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formers in series on the low tension side and in parallel on 
the primary side. 
If the high tension coils shown in Fig. 7 were not connect- 


2 


Fig. 7—115-230 Volts from 460-Volt Circuit 


ed in parallel the second transformer, which is used in addi- 
tion to the one to which the lamps are connected, would act 
as a choke to the lighting current which must pass. 


x + $ 
One of our readers calls attention to an error in Fig. 10 


of Prof. Ryan’s article in our March issue. One line was 
prolonged in such a way as apparently to short-circuit the 
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low-tension side of Transformer (3). The corrected dia- 
gram is printed herewith, and we urge our readers who have 


fled the article named to paste this over the former dia- 
gram. 
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Commutating and Compen sating 
Windings fer Motors 


By M. M. Flanders 


The advantages of commutating or interpoles as used for d. 
© motors and generators ars so well known as to require no 
comment. Their functions as generally understood, is to furn- 
ish a flux through the short circuited coils in the process of 
‘ommutation in such a direction as to aid the reversal of cur- 
rent in those coils, At the same time this flux, being in direct 
opposition to the armature cross flux, prevents to a considerable 
extent the distortion of the main field under normal conditions. 
ince the magnetc flux required for these functions is in direct 
Porportion to the armature current, the windings on these com- 
mutating poles are connected in series with the load and usually 
“ary the entire load current. The iron in these poles is gen- 
erally of small Cross-section and the shape of the poles narrow 
and thin, the available space between the main poles being small. 
Frequently the number of commutating poles is half that of the 
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main poles, alternating between them in the inter-polar spaces 
and occasionally these poles are considerably shorter than the 
armature. The operation is in no way affected by these changes 
and they are usually made because of limited space or to give 
a more economical design. When properly used any of these 
arrangements give satisfactory service. 

For motors subjected to periodic loads, the maximum of 
which may greatly exceed the continuous rating of the machine 
and especially for motors used for heavy reversing work, the 


normal operation of the commutating pole may be affected in 


several ways. Under heavy overload, the magnetic circuit of 
the commutating poles may become saturated and the corrective 
flux furnished will then no longer be proportional to the load. 
The armature cross flux, being no longer neutralized, may in 
extreme cases rise to a sufficient value to divert the commutating 
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pole flux from the pole tip and prevent part of its magnetic 
circuit. The machine is then not only deprived of its commu- 
tating flux, but the armature cross flux distorts the main field 
and shifts the line of commutation. Under these conditions, 
it is possible to have poorer commutation than with a non-com- 
mutating pole machine. 

To meet these conditions, there has been brought out a design 
somewhat similar in first appearance but differing quite widely 
in operation. In addition to the winding on the commutating 
pole, the main poles are slotted and a series winding placed in 
these slots as shown in Fig. 1. This compensating winding as it 
is called, is really a part of the commutating pole winding and 
its function is to prevent the distortion of the main field. This 
it can readily do, since it is not limited by saturation on over- 
load as -is the commutating pole alone and also because it is 
located more advantageously. Being spread out over the active 
surface of the armature and being very close to it, it can effec- 
tively oppose the armature flux and is always in direct propor- 
tion to it. It does not however produce a concentrated flux 
through the short circuited coils and this function is taken care 
of by the commutating pole. This pole is much smaller than 
usual, since the sum of the ampere turns in the compensating and 
commutating windings need be only that ordinarily used on the 
commutating pole alone. Both windings are connected in Series 
with each other and the load. 

Evidently the functions of the two windings overlap to some 
extent but it is also apparent that neither could be so designed 
as to give perfect satisfaction for some classes of work. It 
should however not be assumed that the compensating winding 
is advantageous for all designs since it is only for the most 
severe service that it has any advantage over the other design 
and the additional cost and complication are considerable. 

The use of the compensating winding has also made it possible 
to decrease the size of a given machine as the practically per- 
fect commutation permits a higher voltage between adjacent 
commutator bars, a fact which somewhat offsets the costly de- 
sign. At present 600 volts seems to be about the limit for which 
a single commutator has been designed. The compensated field 
motor has not apparently been brought out to take the place of 
existing designs but rather to fill a field hitherto closed to motor 
drive. 
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Wire Measuring Device 


In all electrical contracting work the problem of quickly and 
accurately measuring wire of various sizes is a serious one, of- 
ten causing much wasted time and energy for the lack of an 
effective means of accomplishing the task. This need is felt 
equally strong whether the problem is in measuring up certain 
lengths of wire for particular jobs or for checking up ship- 
ments. In either case the contractor is open to considerable 
losses 1f he relies upon the ordinary rule of thumb methods, and 
actual measurement by hand is too laborious and costly. 

To solve this difficulty a Massachusetts contractor made him- 
self an ingenious measuring machine as shown in the cut. The 
measuring device itself is the center of the group, the two stands 
on either side being supporting racks for holding the wire coils 
as they are wound and unwound respectively. 

All the materials used are of the ordinary type found in any 
electrical shop, with the exception of one or two small parts, 
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the wire through smoothly and to prevent it from slipping off 
sideways. The supporting framework can be made in various 
ways according to the ingenuity of the workman, particularly 
with reference to the method of fastening to the floor. The 
method shown of bending the ends of the conduit and then 
flattening, drilling, and bolting to the floor is as simple and 
effective as any, although special fittings can be used with good 
results and save bending the conduit. 


For the flexible connection between the counter and the wheel 
shaft a piece of a broken automobile speedometer shaft can be 
utilized with good results. The counter can of course be mount- 
ed directly on the back of the frame at the end of the wheel 
shaft, thus doing away with the flexible connection, but it is not 
as convenient for quick reading in this position. 


The two reels for holding the wire coils are readily made ad- 
justable for different diameter coils by the construction shown. 
The reels themselves consist of four arms pivoted in the centre 
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and the work of contructing the machine was put in by the con- 
tractor and his assistants whenever they had a spare hour. 

The measuring device itself is made with a hard wood frame- 
work consisting of two upright guides about I in. square braced 
at top and bottom and supported on a tubular tripod made up of 
stock conduit and fittings as shown. For the counter an old 
meter was dismantled, and the recording machanism pressed in- 
to service by attaching the unit counter shaft directly to the 
shaft of one of the measuring wheels through a flexible con- 
nection. 

The two measuring wheels are made of hard wood turned to 
a diameter of 3.82 in., the correct diameter to give 1 ft. of 
circumference for each revolution. The wheels are about 34 
in. wide and are both mounted on short shafts. The lower 
shaft sets in bearings mounted directly on the lower cross sup- 
port of the frame, while the upper one is secured to a sliding 
block set between the guides. This sliding block holds the two 
wheels firmly together by its weight as well as by a small coiled 
spring intersposed between the block and the upper cross frame. 
To make the measuring device absolutely dead-beat in its action 
by preventing the spinning of the wheels after the passage of 
the wire, a thin plate is arranged between them. This plate 
is hinged on the wood frame and projects in between the wheels 
only a short distance, just far enough to act as an efficient brake 
without interfering with the wire. It instantly stops the move- 
ment of the wheels after the wire has all gone through. Small 
vertical rollers are arranged on either side of the wheels to guide 


like scissors, so that by holding one end of each arm in an end 
plate on the shaft and atteching the other ends in a sliding 
block, expansion or contraction of the reels can be secured. 
These two pivot blocks are made of special castings from a 
single pattern of simple design, having short radial lugs to 
which the arms are attached with small bolts or rivets. The 
outer sliding casting is fitted with a thumb screw for tighten- 
ing it in place on the shaft. Each reel is mounted on a tubular 
frame similar to that used for the measuring mechanism, with 
a piece of conduit for the center shaft, and a turning crank can 
be attached on the end of the winding reel with elbows and 
short pieces of conduit. 

The frame of the left hand reel is arranged so that the reel 
and shaft can be readily detached and a vertical spmdle put om 
instead when it is necessary to unwind from a spool or bobbin. 
This is easily accomplished by arranging proper fittings on the 
top of the frame into which the horizontal or vertical shafts can 
be screwed as desired. 

In place of the counter taken from a meter, an ordinary bi- 
cycle cyclometer or automobile speedometer will serve equally 


well, for all that is necessary is something which will count the 


revolutions of the measuring wheels. 
A device of this character can be readily made by any elec- 


trician and will soon pay handsomely for all the pains and time 


spent in putting it together. It will stop guesswork and make 
an otherwise disagreeable and often laborious task a matter of 
a few minutes time by the stock boy. 
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Questions and Answers and Practical Discussions of Trade Affairs 


Direct Current Armature Winding Defects--Their 
Effects, Tests and Repairs 


By T. Schutter 


An armature winding may develop a defect after it has been located by means of a test lamp. If in a low resistance wind- 
run for some time. This may be due to defective material ing the defects can be located with a low-reading voltmeter, by 
: taking the drop in potential across the various coils. This meth- 
od can also be applied to high resistance windings. 

VOLTMETER TEST 

To arrange for the voltmeter test, which is known as the 
“drop in potential” test, take 12 porclain base keyless receptacles 
and 6 single-pole snap switches and mount them on a board 


covered with asbestos (or use a piece of slate or soapstone, so as 
to comply with the underwriters rules) also a switchboard 
type of low-reading voltmeter, reading about from o to 15 volts, 
and mount it on the board also. 


DO Ee P EE’ Fig. 3 
Fig. 1 The lamps are connected in multiple and are controlled as 
used in winding, or to carelessness on the part of the winder. follows: switch No. I operates lamp No. 1; switch“ No. 2 emp 
If these defects are in a high resistance winding they can be No. 2; switch No. 3, lamp No. 3; switch No. 4, lamps Nos. 4, 4 


~~ 


of generation, trans- 
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and 4"; switch No. 5, lamps number 5, 5' and 5"; and switch 
No. 6, lamps Nos. 6, 6 and 6". 

With this method of connection, it will be seen that any num- 
ber of lamps from I to 12 may be used at one time, and, as 
they are connected in multiple, the larger the number of lamps 
used the larger the current used for testing. The current in 
testing should be regulated so as to get a reading on about the 
center of the scale of the voltmeter, as on most instruments the 
graduations are largest in the center of the scale and the best 
results will be obtained. 

Leads marked D and D' are set on the commutator in the 
same position as the brushes would be. Leads F and F" are 
the main line; leads E and E' are the voltmeter leads which are 
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independent of all other connections on the board, and are used 
to test between the bars for the drop in potential per coil, 

As to the size of the lamps, that depends entirely on the 
amount of current required for testing; but as a general rule 
twelve 16-candle power lamps will answer in any case. Fig. 1 
shows the connections referred to above. 

TESTING FOR OPEN CIRCUIT 

The first defect to be treated will be an open circuit, which 
is caused by a broken wire either in the winding or at the com- 
mutator connections. When winding with a small size of wire, 
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care should be taken so as not to break the wire by pulling or 
stretching, as at times the insulation is stronger than the wire 
and will hold although the wire itself may be ruptured. When 
splicing a broken wire it should always be soldered and taped, 
and the splice should be outside of the slot. When soldering the 
leads to the commutator bars they should be left slack and not 
pulled down tight, as they need a little play for expansion and 
contraction. 

Never allaw any small parts such as cotter pins, screws, nuts, 
or nails to lie loose around the machine; they might be drawn 
into it by the magnetism of the fields and get caught in the 
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winding. This would result in cut windings and also cause 
an open circuit. 

An open circuit in the armature winding will cause violent 
sparking at the brushes when the machine is running, and the 
spark will have a tendency to flash from one brush to the 
other in the running direction. 

If this arcing is allowed to continue for a while it will ruin 
the commutator by burning grooves into the bars to which the 
open circuited coil or coils are connected. It will also burn the 
mica away between the bars to which these coils are connected. 
If the machine is shut down as soon as the sparking is noticed, 
further trouble may be avoided. 

The test for an open circuit with a test lamp on a high resis- 
tance winding having 12 coils is made as follows. See Fig. 2. 

In this figure coil 6 is open circuited. By taking the leads of 
the test lamp on bars 1 and 2, the lamp will light through coil 
No. 1. The lamp will not burn at full candle power, as the re- 
sistance of the coil is in series with it. The same results will 
be obtained between bars 2 and 3, 3 and 4, 4 and 5, 5 and 6. 
When the leads of the test lamp are placed on bars 6 and 7, 
however, the lamp will burn dimly, as at this point the entire 
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Fig. 6 


resistance of the armature less one coil is in series with the 
lamp, as shown by the arrows in Fig. 2. 

If there is more than one open circuit in any winding, the 
lamp will go out when the bars are reached to which the open 
circuited coils are connected. This may be seen in Fig. 2. By 
breaking another coil with the test leads on commutator bars 6 
and 7 the lamp would go out. 

If an open circuit is to be repaired temporarily, remove the 
leads of the open circuited coil from the commutator and put 
a jumper; that is, solder a piece of wire which is as large as 
the wire with which the armature is wound, across the bars 
from which the leads have been removed as shown in Fig. 3 
for a lap-wound armature and in Fig. 4 for a wave wound arma- 
ture. 

The reason for removing the leads of the open circuited coils 
is to prevent them from causing a short circuit in case the 
wire is broken inside of the insulation. These broken ends 
might come together due to the motion of the armature, thus 
would close the coil on itself through the jumper and burn it 
out. 

As previously explained, if it is a low-resistance winding the 
lamp test is not a practical test for locating one open circuit. 
But two or more open circuits can be located in this way, as the 
lamp will go out when the bars are reached to which the open 
circuited coils are connected. 

Fig. 5 shows and explains the method and use of the volt- 
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meter test. As indicated here the winding has 12 coils and the 
leads D and D* of Fig. 1 will be set on bars 1 and 7, as this 
represents a two-pole winding. If it were a four-pole winding 
and 4 brushes were used the lead D would set on bars 1 and 
7, and D* on bars 4 and 10. 
Coil 6 in this winding being open circuited, the current will 
only have one path, as indicated by the double arrows: that 
is, through coils 12 to 7. Coils 1 to 6 are dead, since coil 6 is 
open circuited. With the voltmeter leads E and E,, test between 
bars. The test current has been regulated to 4 amperes by 
closing switches 1, 4, and 5. They control eight 55-watt lamps 
W 

on a 10-volt circuit, or, —— = I, 8 X 55 = 440 + 110 = 4 
E . 

amperes. The resistance per coil will be one ohm. 

By placing leads E and E' on bars 1 and 2, no reading will 
be obtained on the voltmeter. As explained above, there is no 
current flowing through coil 1, between bars 2 and 3, 3 and 4, 
4 and 5, and 5 and 6. No readings will be obtained either, but 
when leads E and E' are placed on bars 6 and 7, the indicator 
(needle) will be thrown across the entire scale violently, as at 
this point the voltmeter closes the circuit for coils 1, 2, 3, 4, and 
5. The voltmeter would read the drop through the five coils 
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thus; 5 coils X 1 ohm = 5 ohms X 2 amperes = 10 volts 
drop through the five coils plus the drop through its own re- 
sistance. As explained in the case of Fig. 1, the voltmeter had 
a range of from o to 15 volts. The circuit that the voltmeter 
completes is shown by the single arrows. 

When placing the leads E and E on bars 7 and 8, the drop 
through coil 7 would be R X II X 4 = 4 volts drop. The 
same reading would be obtained from the remainder of the 
winding, 

When the voltmeter closed the circuit the test current had two 
paths; 2 amperes went through one half and 2 amperes through 
the other half. When leads E and E? were removed and placed 
on bars 7 and 8 the one circuit marked with the single arrows 
was again open circuited and therefor the 4-ampere test current 
passed through the remaining circuit. From this explanation it 
will be seen that in testing for an open circuit with a volt- 
meter, that from the section of the winding in which the open 
circuited coil exsists no readings will be obtained until the de- 
fective coil is reached, and then there will be a full scale 
reading, 

TESTING FOR SHORT CIRCUIT 


The next trouble to be treated is a short circuit of which there 

are two kinds; namely, a short circuit in one coil and a short 
circuit between two or more coils. 
_A short circuit is caused by poor or defective insulation, or the 
insulation breaking down. The usual insulation used on the 
wire for winding armatures is double cotton-covered (DCC) 
although single cotton-covered (SCC) and silk coverings are 
also used at times, but only in special cases. 
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If an armature is wound with a large size of wire, the wind- 
ing must be placed in layers in the slots of the armature, with 
a strip of insulating material between the layers of the same 
coil. See A, Fig. 6. If there is more than one coil per slot a 
heavy strip of fibre should be placed between the coils, as B in 
Fig. 6. This applies to both hand and form coil wound arma- 
tures. 

When an armature is run with a-short circuit in the winding, 
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the armature will, in the case of a motor, fail to start on the 
first two or three points of the starting controller. When it 
does start it will run in an unsteady and slow motion and be- 
gin to smoke in a very few seconds. That portion of the wind- 
ing which is cut out by the short circuit being of low resis- 
tance will allow a heavy current to pass which will cause ex- 
cessive heat and begin to char and burn the insulation. If the 
armature is in a generator it will fail to pick up its load. If 
in a motor the defective coil or coils will smoke very quickly. 

To test for a short circuit in a coil the same methods will be 
applied as when testing for an open circuit. These connections 
are shown in Fig. 7. The leads D and D' are set on the com- 
mutator bars in the same position as the brushes would be in a 
two-pole winding with 12 commutator bars; that is on bars 1 
and 7. 

The test current has been regulated to 4 amperes through the 
lamps in this figure by closing switches 1, 2, 4, and 5. The cur- 
rent which enters the winding through lead Di at bar I, divides 
into two parts, and 2 amperes will flow through the path which 
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consists of coils 1, 2, 3, 4, 5, and 6, and 2 amperes through the 
other path which consists of coils 12, 11, 10, 9, 8, and 7. These 
two paths unite again at bar 7, and return to the main line 
through lead D. In this winding coil 6 is short circuited about 
half way and will have a resistance of 1.5 ohms. All other 
coils will have a resistance of 3 ohms. 

When placing lead E from the voltmeter on bar 1 and lead E? 
on bar 2 the voltmeter will indicate the drop through coil 1, 
which will be I X R = E or 2 X 3= 6 volts. This will be the 
drop through all coils (as they are all perfect) until bars 6 and 
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‘7 are reached. To these bars the defective or short circuited 
coil is connected, and as its resistance is only 1.5 ohms, the 
drop through this coil will be I X R = E, 2 X 1.5 = 3 volts 
drop. 

From this explanation it will be seen that the coil which shows 
a smaller drop than a normal coil is the short circuited one. 

One thing a winder must consider when testing an armature 
winding for a short circuit, is that in hand-wound armatures 
all coils are not of the same length, and when testing the last 
coil will have a much larger drop than the first coil which is 
located close to the core, while the’ last one passes over all 
coils. For this reason when a hand-wound armature is being 
tested and a variation is found, make sure that it is not from the 
last to the first coil. In all formed coil wound armatures the 
drop per coil should be exactly the same. | 

To test for a short circuit between two or more coils, all 
leads must be disconnected from the commutator and separated 
as shown in Fig. 8. For this test the test lamp is used. One 


end is fastened to the beginning of any coil and is called number | 


one, then with the free end of the test lamp test leads 2, 3 and 
4; number 2 will complete the circuit through coil 1, and 
from leads 3 and 4 no light will be obtained. This shows that 
coils 1 and 2 are not short circuited together. Connect leads 
2 and 3 as shown by the dotted line, and again with the free 
end of the test lamps, test leads 4, 5, and 6. From 4 the lamp 
will light through coils 1 and 2 in series. If the lamp should 
light from more than one lead at a time it would indicate a 
short circuit between the last lead from which the lamp lighted 
and some one of the preceding coils. This is shown at leads 
10, II and 12. With leads 2 and 3, 4 and 5, 6 and 7, 8 and 9 
joined as shown by the dotted lines in Fig. 8, the lamp should 
only light from lead 10, but it will also light from leads 11 and 
12. By examining Fig. 8 it will be seen that one side of coil 
1 and one side of coil 6 are in the same slot of the armature, 
and that the winder failed to put a strip of insulation between 
these two coils in slot 6 as shown at B Fig. 6, that the insulation 
on the wire broke down and allowed coils 1 and 6 to short cir- 
cuit. 

To repair a short circuit in one coil or between two or more 
coils, remove the leads of the defective coils from the commuta- 
tor and solder a jumper across the bars from which the ends of 
the same coil were removed, as in the case of an open circuit as 
shown in Figs. 3 and 4. But it is also necessary to cut several 
turns at each end of the coil so as to break the local circuit 
caused by the short circuit. 


TESTING FOR GROUNDS 


The next trouble to be treated is a ground. This trouble is 
also caused by defective insulation, or carelessness on the part 
of the winder properly to insulate the core before winding. All 
metal which the winding is liable to come in contact with 
should be covered with some kind of insulating material, and 
before the slot insulation is placed the winder should examine 
all slots so as to be sure there are no small projections or burrs 
in the slots to puncture the insulation and cause a ground. 

To test for a ground a test lamp or the drop in potential 
method may be used. The drop in potential method is indicated 
in Fig. 9. Place leads D and D' on the commutator in the 
same position as the brushes would be, and fasten lead E' to 
the shaft. With lead E test from bar to bar. When placing 
lead E on bar 1 the voltmeter will indicate the drop between 
this bar and the ground, which is in coil 5. The test current 
has been regulated to 2 amperes and the resistance per coil is 
2 ohms, then if coil 5 is grounded half way the drop between 
bar 1 and the ground will be 4 coils X 2 ohms each, and 1 coil 
I ohm or R = q, I = 2, RIS X 2= 18 volts drop. When 
placing lead E on bar 2 the voltmeter will indicate the drop 
from bar 2 to the ground, or 3% coils R X I = 7 X 2 = 14 
volts drop. Reducing in the same proportion as at bar 3, the 
drop will be R X I, 5 X 2 = 10 volts; at bar 4, the drop will 
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be R X I = 3 X 2 = 6 volts, and at bar 5, to which the be- 
ginning of coil 5 is connected, the drop will be R X IS IX 
2 =2 volts. At bar 6, where the end of coil 5 is connected, the 
drop will be the same as at bar 5, since the resistance between 
the ground and either of these two bars is the same. When 
lead E is placed on bar 7, the drop will again increase since the 
circuit will now take in coil 6 and half of coil 5 to the ground, 
then R X I = 3 X 2 = 6 volts drop. 

It will be seen from this that from the bars where the lowest 
drop is indicated the ground exists. 

When testing for a ground with a test lamp, first remove the 
leads from two commutator bars which are diametrically op- 
posite, as bars 1 and 7 in Fig. 10. The leads are removed and 
separated at points A and B; then, fasten one end of the test 
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lamp to the shaft and with the free end of the test lamp test 
each half of the commutator (bars number 1, 2, 3, 4, 5, and 6 
are one half and 7, 8, 9, 10, 11, and 12 are the second half). It 
will be found that from bars 7 to 12 the lamp will not light, but 
from bars 2 to 6 the lamp will light. This indicates that one 
of the coils in the first section is grounded; the next step is 
to divide this half into quarters by removing the leads from 
commutator bar 4, point C, and with the free end of the test 
lamp test bars 2 and 3. The lamp will not light, but from bars 
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5 and 6 the lamp will light, showing that one of the coils is 
grounded. The next step is to remove the leads from all bars 
in the defective quarters, or, if it is a large commutator, 
divide it still more until the ground is traced down to two or 
three coils, then remove the remaining leads and locate the 
grounded coil, by testing the various ends to find the ones to 
light. From this it will be seen that any coil which will light 
with one end of the test lamp on the shaft and the other on its 
ends is grounded. 

To repair a ground is to reinsulate the defective part if it 
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can be located. If it can’t be located, take out coils and re-in- 
sulate them entirely and replace them. 
| TESTING FOR REVERSED COIL 

The next trouble to be treated will be a reversed or cross- 
connected coil, which is due to 4 winder getting the leads of 
the same coil crossed and connected to the wrong bars, or the 
two leads belonging to one bar connected to the bar on the 
right or left of where they belong, as shown in Fig. 11. This 
trouble is more often found in hand-wound armatures than in 


form coil-wound ones, as in hand winding the winder must be 
careful to have all leads on top (not covered over by or wound 
under other coils, as this will make it impossible to tell just 
where they belong. 

The effect of this trouble is that while the motor will run at 
nearly full speed, there will be sparking at the brushes, spark- 
ing which cannot be relieved by shifting the brushes, and at 
the same time the armature will heat up. 

To test for the defect as shown in Fig. 11, use the drop in 
potential method. Place leads D and Di in the same position 
as the brushes would be and with voltmeter leads E and E 
test from bar to bar. Assuming that the resistance per coil to 
1 ohm, and the test current to be 4 amperes, the winding being 
divided into two paths will equal 2 amperes test current per 
path; then by placing leads E and E on bars 1 and 2, the drop 
through coil 1 would be R X I or 1 X 2 = 2 volts drop. 
This same drop would be indicated from all bars up to 5 and 6. 
When the test leads E and E! are placed on bars 6 and 7 (posi- 
tion 1), by tracing or following the path marked by the single 
arrows it will be seen that there are two coils in series between 
these two bars (6 and 7) and the reading on the voltmeter would 
bRX IX 20r1X 2X 2 or 4 volts drop. This is twice 
that of a normal reading and proves that there must be two 
coils instead of one between these two bars. When placing 
test leads on bars 7 and 8, (position 2), the drop through 
coil 7 will be indicated, but as the leads of this coil marked 
O and Ui are crossed the current flowing through this coil 
will be reversed and the voltmeter will read in the reverse or 
backward direction. By transposing lead E to bar 8, and lead E 
to bar 7, a corrected reading may be obtained, and proceeding 
with test leads to bars 8 and 9, (position 3), there will again 
be two coils in series, as marked by the double arrows. The 
drop across these two bars 8 and 9, will be the same as between 
bars 6 and 7; that is, RX I X 2or1 N 2 X 2 = 4 volts drop. 

REVERSED READINGS 


Whenever a reversed or backward reading is obtained between 


two double readings, that is the indication that the leads on the 
bars from which the backward reading are crossed. To rec- 
tify this trouble unsolder both leads from those bars and trans- 
Pose them as in Fig. 11. By taking leads O and X and chang- 
ing them to bar 8, and leads O' and X? to bar 7 the trouble 
will be removed. 

In Fig. 12 is shown another method of crossing leads and 
reversing a coil, but in this case the leads of only one coil are 
Crossed. This occurs in formed coil winding mostly. 
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To test use the drop in potential method and a normal drop 
will be received from all bars up to bars 6 and 7 (position 1); 
between bars 7 and 8, the leads of coil 7 are crossed; that is, 
lead Oi should be on bar 7 and lead X should be on bar 8. The 
reading on the voltmeter between bars 7 and 8 will be reversed 
as the flow of current through this coil is reversed. In this 
case of a reversed coil, by transposing leads O* and X the trouble 
is removed. There will be no double readings on the voltmeter 
in this case as only one lead on each of the bars 7 and 8 is mis- 
placed. 

In conclusion it may be stated that the foregoing methods of 
testing direct current armature winding may be applied to any 
style or type and for any number. In all illustrations two-pole 
windings are shown because they are the simplest and most 


easily understood. 
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Solving A Battery Problem by 
Elementary Calculus - 


Problem. The accompanying diagram shows an arrangement of 
circuits in which it is desired to set the sliding contact B at the point 
on the slide wire which would make the current in Branch 2 
the least. The circuit on the left is called Branch 1: that on 
the right is called Branch 2. A battery is located in each branch, 
the voltage, polarity, and resistance of the battery and leads 
being as indicated by the figures. 


t| E:S Valts +| SS volts 


“| Ra 2 Ohrs. 
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Shade wire rheostat, 
Total R: OC. 


Diagram of Connections for Battery Problem 


Solution. It is necessary to find an equation which repre- 
sents the value of the current in Branch 2 as the slider B is 
moved along. This is done by using two principles called 
Kirchoff’s laws. 

One states that the sum of the current flowing away from a 
point is equal to the sum of the currents towards the point. 
By this principle the current flowing away from point A may 
be set equal to I, + Iz. This is almost self-evident. In this 
problem it is not easy to tell at first glance in which direction 
the current will flow in Branch 1. But we will assume it to flow 
in the direction marked by the arrow and set up the equations 
given below. If we have assumed the wrong direction the value 
of the current will come out with a negative sign when we 
solve the equations for I, which simply means that the current 
flows opposite to the arrow. Otherwise the solution will be 
clear. 

The second principle states that the sum of the voltages 
around any closed circuit is zero. In tracing around the circuit, 
voltages are called positive when the polarity is such as to 
tend to drive current in the direction of tracing, and they are 
negative when they tend to drive current oppositely. The volt— 
age drops through the resistances of the circuits are marked 
negative when the current arrow is in the direction of tracing 
and positive when the arrow is opposite. Using these guides for 
Branch 1, we trace around the complete circuit and get: 


＋ Ss — X (I. ＋T I:) — I. (Io — X +1) S o or 5 — XI. — 

111, =o (1) 

in which X represents the resistance between points A and B. 

Tracing around Branch 2, we get 

15 — X (I. + I:) — 1: (2) =oor15 — I. (X + 2) —XI,=o 
i (2) 
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Now we have two equations involving both I, and I. The 
problem is such that we are not concerned with I, at all; con- 
sequently we combine the equations as follows to eliminate I, 
and get one equation containing I: only. Multiply equation 
(1) by —X, and equation (2) by 11, and add. 
—5X + XII. ＋ II XI. =o 
165 — 1, II XJ + 22) — II X 1, = Oo 
— 5X + X’, + 165 — I- (11X + 22) S o or 

I: (X? — 11X — 22) = —165 + 5X or 

5X — 165 

I. = 


X. — 11X — 22 


Equation 3 shows what I, will be for any particular setting of 
B. To find the result asked for; that is, the setting which wilt 
give the least value for I:, we use the principle of differential 
calculus which states that the minimum value of I,—if thére 
iS a minimum—will come at the point at which the derivative 
of I: with respect to X is equal to zero. 

dI, (X? — 11X — 22) 5 — (SX — 165) (2X — 11) 
— —— c = 0, 


dX 
for a minimum 


(X? — IIX — 22)? 

(4) 
This equation must be obtained from equation (3) by the rules 
of calculus for differentiating. After they have been learned 
once, equation (4) may be written down directly from equa- 
tion (3). Now equation (4) must be solved for X. The de- 


nominator may be dropped, and multiplying out the numerator 


gives, 

5X? — 55X — 110 — 10X? + 330X + 55X — 1815 = o or 

— 5X? + 330X — 1925 =0 or X’ — 66X + 385 =o or 

X? — 66X + 337 = 33? — 385 making the first member a per- 
fect square 

X — 33 = £704 = 26.53. X = 33 + 26.53 = 59.53 or 
6.47 
Evidently the first number is impossible as a solution. 
second or X = 6.47 ohms is the only real solution. 

So the contact B should be set so as to make the resistance 
from A to B equal to 6.47 ohms, and the current in Branch 2 
will then have the least value. 


The 


ALTERNATE METHOD 


This problem may be solved approximately without using 
calculus, in the following manner, starting with the equation 3. 
5 X 5— 165 
Suppose X is equal to 5, then 1, must be equal to 
5 — 5 X II — 22 
= 269. Set X equal to I, 2, 3, etc., solving for I; each time 
and construct a table as below: 


Table 1 

Corresponding values of I, 

7.50 

5.00 

3-87 

3.26 

2.90 

2.00 

2.60 

2.60 

2.72 

3.00 

3.59 
From this table it is readily seen that the smallest value of 
I, will come when X is somewhere between 6 and 7. By substi- 
tuting 6.1, 6.2, 6.3, etc., for X, the correct value may be located 
to the nearest tenth of an ohm, and evidently the process may be 
carried as far as desired. It will give the same result as the 


Values of X 


O 
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calculus in this case, but is much longer. There are many 
cases where the calculus is practically the only possible method 
of solving the promlem. For this reason every engineer should 
make it a point to master and to retain at least the fundamentals 
of the calculus. It will be found a ready and sure solvent for 
many problems that seem to defy solution. Calculus is the mas- 
ter-key of the alert engineer. 


b 4 + 


Questions and Answers 


Q. What is an ohmeter?—H. J., Albany, N. Y. 

A. An ohmeter is a slide-wire bridge with the “balance 
value” marked on a scale which is attached to the instrument. 
The scale containing the balance value is the result of careful 
calibration. By means of it the resistance in ohms of any re- 
sistor is formed by direct reading on the scale instead of by 
mathematical computation as jn all other forms of bridges. In 
using an ohmeter it is only necessary to get a balance and to 
read the number on the scale opposite the point where the bal- 
ance is obtained. That number shows the ohms in the resistor. 
All bridges for measuring resistance are ohmeters; the name 
ohmeter, however, is given specifically to calibrated bridges 
carrying a scale for direct reading of ohms. 
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Q. How does a differential bell differ from an ordinary 
bell. A. J., New York. 

A. The differential bell differs from an ordinary vibrating 
bell in that the magnets are wound differentially; that is, the 
windings oppose each other. When the armature is drawn over 
by sending current through one magnetic wirding it makes a 
contact which energizes the other magnetic winding. At this 
point the two energized windings oppose each other, the cores 
are demagnetized and the armature is drawn back by the spring. 
This operation continues as long as the bell circuit is closed. 
The differential bell is used on circuits of relatively high volt- 
age, as the winding is such as to counteract any tendency to 
spark. 
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Q. What is an auto- trans former? What is it used for? 
How does it differ from the usual type of transformer ?—A. K. 

A. An auto-transformer, sometimes called a “compensator,” 
has but one single continuous winding instead of separate pri- 
mary and secondary windings. It is chiefly used for obtaining 
reduced voltage for starting polyphase induction motors with 
squirrel cage armatures. Auto-transformers are also used with 
single-phase locomotives for reducing the line voltage to a pres- 
sure suitable for the motors. The auto-transformer has better 
regulation and efficiency for the same amount of material than 
the ordinary transformer. Some of the turns on an auto-trans for- 
mer serve the purpose of both primary and secondary windings. 
For this reason an auto-transformer will be cheaper than an 
ordinary transformer of the same output and efficiency. The 
saving however, is only large when the ratio of transformation 
is near unity. A disadvantage is the electrical connection be- 
tween the low potential and high potential windings. The ad- 
vantages of the auto-transformer are apparent only at low ra- 
tios of transformation. As the ratio of transformation is in- 
creased the advantages decrease rapidly, disappearing entirely 
when the transformation ratios are above five. 
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Q. Can you tell me why kick coils are used in electric gas 
lighting systems? C. L. F., Cleveland, O. 

A. Nick coils, commonly called spark coils, are inserted in 
electric gas lighting circuits in order to produce what is known 
as a „fat“ spark when the circuit is broken. This coil is noth- 
ing more than a little bundle of soft iron wires with a coil of in- 
sulated copper wire wound over it. Sending a current through 
the wires builds up a magnetic field and makes the coil of soft 
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copper wires a rather strong electromagnet. In building up this 
field and creating the electromagnet energy is absorbed. When 
the circuit is ruptured quickly this energy, which is stored up in 
the magnetic field in which the core is placed, is suddenly re- 
leased. The lines of force collapse suddenly. In collapsing they 
cut across the coils of wire on the core and induce a rather 
high electromotive force at the terminals. It is this high elec- 
tromotive force or pressure that produces the “fat” igniting 
spark. The same method is used in producing sparks to oper- 
ate all forms of gas engines. 


+ + + 


Q. In the average cell, how fast is the zinc consumed? 
F. M. A., Norfolk, Va. 

A. The rate at which the zinc or negative plate is consumed 
depends solely upon the amount of work done by the battery. 
If a battery is doing no work, there is no chemical action and 
no zinc is consumed. The rate at which the zinc plate is con- 
sumed depends on the amount of chemical energy that must 
be converted into electrical energy in a sepcified interval of 
time. If the battery is delivering one ampere for one hour a 
definite amount of zinc will disappear. The amount of sub- 
stance which is consumed per hour when cne ampere is drawn 
from a battery is what is known as the “electrochemical equiv- 
alent.” A table of electrochemical equivalents of different ele- 


ments shows that 1.3 grams of zinc are consumed in a battery 


that delivers one ampere per hour. A battery that delivered 20 
amperes in 8 hours would consume 195 grams of zinc. There 
are 28.4 grams in an ounce. Under these conditions this battery 
would therefor¢ consume close to 7 ounces of zinc. 
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Q. How can I compute the cost of leaking steam by means 
of a formula? Is there such a formula? E- JC: 
A. Napier’s Formula is used most frequently for computing 
the weight of steam passing through an orifice where the dif- 
ference in pressure is considerable and it has been found to give 
very satisfactory results. It is usually expressed in this way: 
PA 
W = ea-5 
70 
where W = the number of pounds of steam flowing through 
the orifice per second; 
P = the steam pressure in Ib. per sq. in. absolute; 
A = the area of the orifice in sq. inches. 
Knowing this formula it is now a simple matter to develop one 
of our own for determining the cost of leaking steam for a 
period of, say, 10 hours. There are only two other factors that 


we must know—the number of pounds of steam that one pound 


of coal will evaporate and the cost of coal per ton. 


There are 36,000 seconds in ten hours. The weight of steam ` 


that would Jeak through the given orifice in 10 hours would 
therefore be | 
36,000 P A 
pounds 
70 
If each pound of coal will evaporate N pounds of steam the 
weight of coal used per day to supply the leak would be 
36,000 P A 
— pounds 
70 N 
36,000 P A 
or tons 
, 70 N 2,000 
Now, if the cost of the coal is X dollars per ton the cost of 
leaking steam per 10 hours becomes 


36,000 P A X 


F 70 N 2,000 
or example: How much money is lost every 10 hours un- 
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der the following conditions? Nine pounds of steam are gen- 
erated by each pound of coal; the total area of leakage is % 
sq. in.; the gauge pressure is 105 lb. per sq. in. (making the 
absolute pressure approximately 120 pounds); and the cost of 
coal is $3.50 per ton. 


Substituting in our formula we get 
36,000 X 120 X 0.5 X $3.50 
= $6. 


W. S. Schaphorst. 


70 X 9 X 2000 
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Q. We have a vertical steam boiler on a portable hoist on 
which the inspector has set the pop valve at 85 Ibs. I believe 
it is good for at least 100 lbs. The plates are 7/16 in. thick and 
the tensile strength is 55,000 Ibs. per. sq. in. The inspector al- 
lowed a factor of safety of 6. J. P. A. 

A. The formula given in the A. S. M. E. Boiler Code is: 

TS Xt XE . 

= maximum allowable working pressure Ib. 
R X FS 
per sq. in.; where 
TS = ultimate tensile strength of shell plates, Ib. per sq. in.; 
t = thickness of shell plate, in weakest course, inches; 
E = efficiency of longitudinal joint: 
R = inside radius of the weakest course of the shell or 
drum, in.; f 
factor of safety allowed by the rules. 

Inasmuch as the efficiency of the joint is not stated we will 
have to assume an efficiency in computing your safe working 
pressure. The efficiency of a boiler joint is not always easy to 
determine, especially if the riveting and plating are complex. 
The simplest case is the single riveted lap joint, the formulas be- 
coming more complex as plates are added and as rows of 
rivets increase in number. However, since an 80 percent. ef- 
ficiency of a joint is equal to the strength of the joint divided 
by the strength of the plate. Thus if the drilling of holes and 
inserting of rivets decreases the strength of the plate by 20 per- 
cent. the efficiency of the joint will be 80 percent. 

Substituting in the formula we therefore have, 

55,000 X 7/16 X 0.80 

= 107 pounds per square inch. 
: 30 X 6 
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Q. How can I determine the quantity of heat in superheatea 
steam? I notice that steam tables hold good for saturated steam 
only: K. R. O. 

A. The specific heat of superheated steam is given by most 
authorities as equal to 0.48. That is, 48/100 of a British 
Thermal unit will increase the temperature of superheated steam 
one degree F. 


The formula for total heat of superheated steam is therefore 
H. = H + 0.48 (T —t) 


where H = total heat as given by steam tables; 
T = actual temperature of the superheated steam, de- 
grees F.; 
t = temperature, degrees F., as given by steam tables 


corresponding with heat H. 
For example, if the the steam pressure is 100 lb. absolute, and 
the temperature of the steam is 400 degrees F., what is the total 
heat? 


The steam table shows the temperature t to equal 327.58 and 
H to equal 1181.9. 


Substituting in the formula we therefore have 
H, = 1181.9 + 0.48 (400 — 327.58) 

= 1181.9 + 34.8 
= 1216.7 British Thermal units. 


Business Practice end Methods of Central Stations, Contractors and Manufacturers 


Cost of Living Versus Coat of Electric 
Service 

To show how the present cost of lighting contrasts with the 

cost of living, The Society For Electrical Development has 

compiled the set of curves shown in the annexed cut. While 

the purchasing power of a dollar has decreased from 100 
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cents to 46 cents since the war broke out, the cost of light- 
ing has decreased 75 percent. since 1896. From a lighting 
point of view, the dollar of 1917 is just as good as the dol- 
lar of 1914. 

While everything else entering into the cost of living has 


increased electric light has decreased 75 percent. 
+ + + 


Schwab on Selling Goods 


I have had some expcrience as a salesman, said Chas. M. 
Schwab at the World’s Congress of Salesmen in Detroit, 
last month, and I have found that it is a great deal easier 
to sell a big thing than to sell a little thing. It was easier to 
sell the Carnegie Steel Corporation to Mr. Morgan for $500,- 
000.000 than it would be to sell a $100 piano to a farmer who 
is not interested in music. 

One of the greatest clements of skill in a salesman is to 
create in the mind of the customer the thought that the 
salesman will in fact be able to produce the goods which he 
is trying to sell. The samples may be fine, but the customer 
must know that the man in the factory behind the samples 
will also do his part to the uttermost. 

It is casy cnough to sell goods if the price is made very 
low. Good salesmanship means getting a good price for good 
material. J make it a point in our companies to have the 
sulesmen personally participate in the profits based on their 
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tics and in business. 


individual sales. It is not always the best salesman who 
sells the greatest quantity of goods, but it is the best sales- 
man who sells the greatest quantity at the best price. 

The opportunity for the salesman in that new world which 
will confront us at the close of the war will be one of the 
great openings of all history. Up to now we have been 
largely concerned with our domestic problems both in poli— 
The end of the war will find us en- 
gaged in world politics, in international trade, and in world 
affairs on the largest possible scale. 


po 4 + 
Don'ts for Appliance Selesmen ` 


At the recent convention of the N. E. L. A. one of the 
committee reports contained the following don’ts for elec- 
trical salesmen: ` 

Don’t mistake your customer’s desk for a hat rack, and 
don’t under any circumstances call on a customer without 
first throwing away your cigar or cigarette, as the case may 
be; and until you are fairly well acquainted with a customer 
t is not necessary to offer him a cigar; and I consjder it 
xtremely inadvisable to ask a customer during business 
cours to have a drink. 

Don't think that it is necessary when you come into a 
inan’s office to hitch your chair up so close to him that you 
make him feel like moving back from his desk. 

Don't under any circumstances feel that it is necessary 
for you to emphasize your point by tapping him on the arm, 
or, if you are sitting close, tapping him on the knee, or lay- 
ing your hands on him in any manner. If you must gesti- 
culate like a wind-mill to emphasize your argument, confine 
your actions to the use of a lead pencil, and if you are talking 
from a report, you can very easily tap on the item in question 
without making it offensive. 

Don’t under any circumstances start to speak while your 
prospective customer is talking to you, as you will immediate- 
ly give him the impression that you are paying no attention 
to what he is saying but are thinking only of your own sel- 
fish purpose. 

Don’t at any time become “fresh” with your customer, as 
his natural politeness may lead you to believe that he has 
not noticed it. You can rest assured, if you could see his 
mind, you would know that he resented it. 


+ „ + 
Household Appliance Campaign 


Starting immediately and continuing indefinitely Byllesby elec- 
tric utility properties will devote additional attention to the 
placing of electrical appliances in homes. In a circular letter to 
all managers on this subject, vice-president Arthur S. Huey, 
says that high prices for commodities and labor and the draft- 
ing of men into the army and primarily essential war occupa- 
tions, are rapidly causing a situation in American households 
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enabling the vastly increased use of electric service for domes- 
tic purposes. Practically every electric household device is 
bound to be in greater demand from now on. Scarcity of ser- 
vants and their dismissal from necessity or economy will cause 
women of the well-to-do class to turn to mechanical helps to 
assist them in performing housework. The non-fluctuating char- 
acter of electric rates will be a factor in causing many people 
who formerly regarded electric household appliances as luxur- 
ies to demand them as necessities. The cost of service will 
seem small compared to other increased expense. Mr. Hoey be- 
lieves that if proper advantage is taken of the situation a large 
quantity of electric household appliances can without doubt be 
placed during the remainder of the year, thus building up 
the earnings of existing customers and producing additional 
revenue without increased investment. 


+ * * 


Wire Yonr Home Prize Winners 


The Society for Electrical Development through G. M. 
Sanborn, chairman of the “Wire Your Home Time” com- 
mittee, has awarded 37 cash prizes to those who successfully 
competed in the campaign that began on April I and ended 
on May 15. The prizes were given to members of the so- 
ciety who secured the most contracts in cities of five different 
classes, beginning with cities having Jess than 15,000 popu- 
lation and ending with those having 500,000 or more. For con- 
test purposes, the definition of a contract was construed as 
“A signed agreement with a new customer for wiring at least 
3 rooms with 4 sockets or over, in a house already built, lo- 
cated along existing lines, and requiring no other than ordin- 
ary service connection. 

In each case there was a first prize of $150, a second prize 
of $30, and five other prices of $10 each. The winners of the 
first and second prizes, the number of houses wired, and the 
watts connected were: 


i Class A 
Cities less than 15,000 Watts 
Prizes Namc, City Houses Wired Connected 
Ist, $150.00 Robert Lee Ralston 119 39,270 
Manistee, Mich. 
2nd, 50.00 Charles H. Van Gorder 96 33.172 
Oelwein, Lowa. 
Class B 
Cities 15,000 50, 000 
Ist, $150.00 Fred Vos 109 35,425 
Muskegon, Mich. 
and, 30.00 Alvin L. Dumire 100 48,000 
Elmira, N. Y. 
Class C 
Cities 50,000— 100,000 
Ist, $150.00 Morris G. Sanders 147 117,600 
Flint, Mich. 
2nd, 50.00 Lawrence B. Brown 72 36,000 
Chattanooga, Tenn. 
Class D 
Cities 100,00 500, 000 
Ist, $150.00 John J. Montgomery 116 42,010 
Syracuse, N. Y. 
2nd, 50.00 T. Vinton Carpenter 111 85,000 
Cincinnati, O. 
Class E 
Cities 500,000 and over 
Ist, $150.00 R. A. Le Comte 110 I 30,700 
Chicago, III. 
and, 50.00 Arthur J. Kay 108 119,150 


Chicago, III. 
The 37 prize winners wired 2,663 houses, an average of 72 
houses each, or an average of 2 houses during each working 
day during the six weeks of the contest. Their sworn re- 
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ports show that these 37 men connected up 1,813 kw., an 
average of 49 kw. each. 

During the campaign the Public Service Electric Co., of 
New Jersey, obtained contracts for 1,349 old houses wired, 
as against 821 during the wiring campaign in 1916. This is 
an increase of 64.3 percent. 

Although costs-entering into house wiring this year far ex- 
ceeded those of last year, practically every company showed 
large increases over 1916. 


* $ he 
Tasurance Benefit for Jovians 


The Jovian Order announces that it has completed plans 
whereby members of the order can now provide themselves with 
accident and health insurance at greatly reduced rates. Under 
this plan any Jovian in good standing can by application to the 
Jovian central office, now get accident insurance, substantially 
identical with the $25 policies issucd by the three largest acci- 
dent companies, upon payment of a premium of only $12, a net 
saving of $13. Or he can get health insurance of a market 
value of $35 for $20, a net saving of $15. He can get a com- 
bination accident and health policy and save $28. If the insured 
elects to take out two accident policies he can save $26. He can 
save $41 over the usual charges by taking out two accident and 


one health policy. 


+ + + 
Financing House Wiring Costs 


In conducting a house wiring campaign in Lorain, O., W. 
E. Quillin, new business manager for the Lorain Electric 
Company in that city, evolved a plan for one of the banks 
in Lorain to carry the investment for house wiring costs. 
The plan is to take the property owner's note for the cost of 
the wiring and carry the account on the Lorain company’s 
books, having this account liquidated by five monthly pay- 
ments, following an initial 20 percent. cash payment on the 
contract. One of the banks in Lorain has agreed to carry 
these notes for the full face value as collateral, which means 
that the investment necessary for conducting a house wiring 
campaign is carried, mercly the interest charges being pai 
Close to 100 houses have been wired on this plan. 


«a 1 * 
Choosing a Place for Retail Store 


The value of various locations for rental business is described 
by a real estate expert of the United Cigar Stores Company in 
the last issue of the bulletin of the corporation. He says: 

Stores for the retail merchant may as a rule be divided 
into three classes, with respect to traffic. 

First, sections patronized by men. 

Second, sections patronized by women. 

Third, where the traffic is mixed. 

The ideal location for a cigar store is one where there is as 
much men’s trafic as possible. There are, however, locations 
where there is what might be termed mixed traffic, where the 
company has attained considerable success, particularly during 
the holiday season; but, as a rule, rents are so high in the 
shopping centres that the limited amount of men’s traffic to draw 
from during the major part of the year does not justify the high 
rents which usually prevail in such sections. 

Corners are, of course, preferable, and a surprising increase 
in business is almost invariably noted by a move of a com- 
paratively short distance from the middle of a block to a cor- 
ner. This condition does not, however, always obtain in the 
case of subway or elevated stairs in the larger cities, where it 
is usually found that, although a store may be away from a 
corner, the better traffic is derived from the passengers on the 
railroad. 

The duration of the traffic is also a factor of tremendous im- 
portance; traffic which is spread out through the day and night 
is far better for our business than the congestion which oc- 


curs during the rush hours at financial centres. 
The fact that the large chain store concerns have concen- 
trated on a particular block usually means that that is the block 
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for the cigar business, retail trade being particularly influenced 
by the concentration of large retail interests. The retail mer- 
chant's neighborhood is very important to him. It is far bet- 
ter to have a store with a live merchant adjoining than to be 
next door to a bank or business institution, that makes no win- 
dow display, is dark at night and does not draw retail trade. 

Theatre locations are exceedingly desirable. 

No hard and fast rules concerning traffic can be laid down. 
The course of trafhe often takes apparently unaccountable 
moves, but careful investigation will always develop a sound 
reason for changes in direction of traffic. 

What is true for cigar stores is also true, with some modifica- 
“tions, for electrical stores. Women as well as men, are attract- 
ed by electrical stores, so mixed traffic must there fore receive 
the most consideration. 


+ > 4 
Cost of Wiring Two-Story Houre 


As an illustration of how the wiring of an average two- 
story house is figured, we give herewith, the wiring specifica- 
tions and figures for such a house—the figures complete wir- 
ing for hght and appliances. These data appeared in the 
pamphlet entitled “Wiring Your Share of Fifteen Mullion 
Homes.” These specifications may be used as a model, for 
they represent standard practice in the wiring of already- 
built houses: 


Cost of Cost of 
wiring fixtures 
Cellar—One ceiling outlet and one snap No fixture 
SWitee nnn e n necessary. 
La undry—One ceiling outlet .............. 2.00 No fixture 
necessary. 
Baseboard outlet for electric iron, elec- 
tric washing machine, etc............ 3.70 
Porch—Ceiling outlet and single control l 
push button switch .............. 0.008. 5.24 $2.00 
Kitchen—Ceiling outlet .............. ee 2.00 3.50 
Dining Room—Ceiling outlet and single 
control push button switch............. 5.24 
Baseboard outlet for toaster, percolator, 
chafing-dish, fan, etc UU ..... 3.70 13.50 
Living Room —Ceiling outlet and single 
control push button switch.............. 5.24 10.20 
Upper Hall—Cciling outlet and single con- 
trol push button switch UU 5.24 2.50 
Bathroom—Ceiling outlet 2.00 2.50 
Upstairs Sitting Room—Cciling outlet and 
single control push button switch.. ..... 5.24 10.50 
Two Bedrooms—Two cciling outlets....... 4.00 13.70 
Switch and main sss 15.00 
$63.34 $59.30 
Total cost of wiring and fixtures ss. $122.64 
r + + 
We Are Selling the Idea. Are You Selling 
the Goods? 


This is the title given to the new sales manual covering the 
1017 summer drive which was sent out to the trade last month 
by the Western Electric Co., 105 Broadway, New York. The 
manual measures 11 by 14 in, contains 28 pages of text and 
illustration, and a large assortment of pasted in stickers, fold- 
ers, and booklets. Pages 7 to 9 deal with sewing machine mo- 
tors: 8—14 with the new 6% lb. flatiron; 15—17 with washing 
machines; 18—19 with fan motors; 20—21 with vacuum clean- 
ers; 22—23 with electric ranges; 24 with dish washing machines; 
25 with vibrators; 26 with motor attachments; 27 with heating 
pads and toasters. The manual is designed to aid jobbers 
and dealers in disposing of Western Electric goods. As a 
further aid the Western Flectric Company will furnish jobbers 
and dealers with any of the cuts, lantern slides, stickers, fold- 
ers, display cards, newspaper printing plates, and booklets shown 
in this urusually suggestive and carefully complied publication. 


other. 
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The Value of Trade Papers 


“American business men do not realize the value 
which trade journals and technical magazines may be 
to them in increasing the efficiency of their factories 
and giving them a broad, comprehensive view of their 
business,” says Edwin N. Hurley, formerly chairman 
of the Federal Trade Commission, in his book, “The 


Awakening of Business.” “Our trade journals and tech- 
nical papers are the best in the world, and they should 
be encouraged and supported by our business men. 
Copies should be placed where employes can sce them, 
and they should be urged to read and study them. These 
papers are preaching the gospel of sound business on 
practical lines, and are helpful, not only to business, 
but to the country as a whole.” 


Going Up! 

The Society for Electrical Development says the electrical 
utilitics are feeling the increased cost of existing. The follow- 
ing table shows the precentage of increase to a certain large 
utility corporation during the last year in prices for various 


items which enter into the cost of producing and distributing 
electrical current: 


Article Percent. increase 
Coal 73 
Labor 20 to 80 
Taxes 35 
Hardware 25 
Copper 45 
Transformers, meters and motors 30 
Steel 50 to 100 
Cement 25 
Boilers 60 to 100 
Electrical machinery 25 
Office supplies 27 
Lubricants 30 
Boiler room supplies 29 
$ $ $ 


Future Relations of France and America 
in the World's Commerce 


“France and America are not likely to be serious competitors 
in the world market because their strength lies in different di- 
rections. , 

“Our manufacturing practice is the result from a great uni- 
form steady home demand from one end of the country to the 
Our manufacturers export only their surplus products, 
and they can only export them as they are, as they cannot profit- 
ably make a smaller amount of merchandise differing from their 
usual output. 

“Wherever, therefore, the American manufacturers turn out a 
product which as it stands meets the requirements of foreign 
trade, they are strong. Certain typical American specialties, 
sewing machines, cash registers, typewriters, etc., fear no rivals. 

“Broadly speaking, French industry has arisen to satisfy its 
own home wants, which are not large, but very diversified. 
France has adapted her industry to meet the varied wants of 
Europe and America, and this has qualified her in a peculiar 
degree to fill relatively small orders in special artistic goods 
with special imprints and in special styles with great profit to 
herself. —From a report of ‘the American Industrial Commis- 
sion to France, organized by the American Manufacturers’ Ex- 
port Association. 


Liquid fire is ignited benzol and Side oil in equal volumes 
under a pressure of 300 Ib. per square inch. The pressure 
is maintained by compressed nitrogen. The flame is about 90 
ft. long. It shoots straight for 60 ft. then turns upward. When 
directed sharply against the ground, it turns back on the oper- 
ator. For this reason it is not suited for shooting down into a 
trench. 
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A Review of the Latest Publications 


Manufacturers’ Pablications 


S-P Electric Co., Wilmette, III., is distributing Brochure No. 
2. In it are described its A.B.C. series of electric. ranges. 
$ © 4 


Electric Lamps for photographic processes are illustrated and 
described in Bulletin 78 of the Cooper Hewitt Electric Co., Ho- 


boken, N. J. 5 ‘ 4 4 


Perfection Sectional Screwless Switchboxes are shown in a 
perforated paper working model by The A. B. Wilson Com- 
pany, Cleveland, Ohio. 

* * + 5 

Cage Controlled Conorial Hoists are illustrated and de- 
scribed in Bulletin 48700 A issued last month by the Sprague 
Electric Works of General Electric Co., New Vork. 

* $ + 


_ Kitchenette Ranges & Hotel Boilers. Hughes Electric Heat- 
ing Co., Chicago, III. Leaflets describing small ranges for 
modern apartments and broilers for hotels, clubs and restau- 


rants. 
+ * + 


Bulletin 175, entitled Bank Vour Water-Power,“ describing 
an installation for water powers of low head, comes from the 
Electrical Machinery Co., of Minneapolis. It is handsomely il- 
lustrated. 


+ * $ 


Delta-Star Electric Company, Chicago, is distributing bul- 
letin No. 31, describing the “unit type” high tension bus bar 
and wiring supports. The bulletin contains 198 illustrations 
showing many important installations. The detailed dimen- 
sion tables will be of much service to draftsmen and design- 
ers responsible for station layouts. 


* * * š 


A Line of Regulators and Fittings adapted to the usual 
requirements is profusely illustrated and tabulated in 
Catalogue No. 16 just issued by The R. Thomas & Sons Co., of 
East Liverpool, Ohio. A feature of this book of 105 pages is 
the wishbone cross-arm on pages 102-106. The wishbone costs 
less to install than any other metal arm. 

t + + 


Temperature Indicator.. General Electric Co., Schnectady, 
N. Y. Bulletin No. 46028. Also Bulletin No. 44,424 on 
ventilated commutating pole railway motor; No. 45,601A on 
aluminum lighting arresters for alternating current circuits; 
No. 48,709 on electrical equipment for heating industrial ovens. 
caflets describing the Tungar rectifier, and the individual 
Vehicle taper charging set with automatic panel. 
x k „ 


Westinghouse Electric Equipment for Ventilating Ser- 

vice” is the title of an illustrated pamphlet just issued by the 
Westinghouse Electric & Mfg. Company (motor application 
circular 7193). The question of ventilating equipment for 
various buildings is briefly described in a non-technical man- 
ner, and the characteristics of both the alternating and direct- 
current motors for this service are given in some detail. 


% + $ 


The National Metal Molding Co., Pittsburgh, manufactur- 
ers of electrical conduits and fittings, have sent out Bulletins 
Nos, 201 and 400 descriptive of Flexsteel armored conductors, 
conduits and fittings and national stamped steel fixture studs. 
“ach of these bulletins is bound in a separate correspondence 
folder, suitably indexed for filing either according to the ma- 
terial or to the name of the company. 


+ * + 


Motsinser Rotary Engine Company, Freedonia, Pa., is 
distributing Bulletin No. 3 containing descriptive particulars 
of the Motsinger double rotary engine. At the annual meet- 
ing of this company at Hartford, Conn., last month the fol- 


lowing, were elected officers for the ensuing year: N. H. 
Motsinger, H. C. Motsinger, G. D. McCutcheon, J. B. Buch- 
anan, H. H. Horton. The plant and patents of this company 
have been offered to the United States Naval Consulting 
Board to aid in the development of U-boat chasers. 


+ „ 4 


Macbeth Lens and Decora Lighting Glassware are cov- 
ered in an interesting way in catalogues Nos. 81 and 109 just 
issued by the e 5 Pittsburgh, Pa. 


Synchronous motors, Electric Machinery Co., Minneapolis, 
Minn. This bulletin explains the characteristics, uses, and 
advantages of this type of motor in comparison with induc— 
tion motors. It shows practical applications of xotor drive, 
and explains the subject of power factor and power factor 
correction in a simple and understandable way. Gives charts 
showing the operation of certain sizes of synchronous motors 
on systems of lagging power factor. The Electric Machinery 
Company will be pleased to send copy of this bulletin to en- 
gineers and powerp lant operators or other interested parties. 


+ * + 


“Wire in Electrical Construction,” edition of 1916, has been 
issued by John A. Roebling’s Sons Co., of Trenton, N. J. 
This edition contains 147 pages. It is a revised copy of the 
edition of 1906. Everything an engineer wants to know about 
copper, aluminum, steel and bronze wire will be found in this 
book. Measuring 4 by 7 in., it is of convenient size to carry 
in the coat pocket. The subject of electric transmission of 
power is told in readable form on pages 117 to 147. Much 
labor of an arduous kind has been expended in preparing the 
tabular matter. The result of this labor is given to the users 
of electrical wires in the hope that it will be found of service 
in making calculations and estimates. 


+ + * 


“What Every Kitchen Needs” is the name of a new book 
of electric cooking recipes just published by the Hughes Elec- 
tric Heating Company. 5660 West Taylor Street, Chicago. The 
book contains an article by Good Housekceping Institute on the 
new custom of cooking all foods in the electric oven—several 
at one time; the endorsement of electric cooking by America’s 
greatest cooking authorities; the description of the advantages 
of electric cooking and the electric range and a large number of 
electric cooking recipes by a number of accredited women au- 
thorities on cooking, 


$ $ $ 
A cash subscription of $50,000 to the Red Cross fund was 
made last month by the Western Electric Co., 195 Broadway, 
New York. This subscription was given by the company out of 
its surplus. i 


x Xx „ 


Book Reviews 


ELECTRICAL. EQUIPMENT, by H. W. Brown. 229 pages. New 

- York: McGraw-Hill Book Company. 

While this book was published primarily for use in the au- 
thor’s classes of mechanical engineers at Cornell University, 
it is valuable as a concise outline of the field of industrial 
applications. General considerations of service required, choice 
of system, voltage, frequency, etc., precede a discussion of mo- 
tors, their control and application. Other items, such as storage 
batteries, transformers, generators, protective apparatus, meters, 
transmission and distribution svstems, and illumination, are 
treated. A chapter on costs of apparatus and a number of 
problems, conclude the book. 

+ + $ 


ELECTRICAL. METERS, bv C. M. Jansky. 416 pages. 
McGraw-Hill Book Company: $3.00. 

This is the second edition of a book published five vears ago 

for use as a text book in correspondence instruction. Its 


New York: 
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origin explains the careful attention paid to fundamental theory 
and the absence of formidable mathematics. 

Following a chapter each on principles, and classification of 
instruments, the author describes direct-current ammeters, and 
voltmeters. Two chapters are given to alternating-current prin- 
ciples, after which induction and electrodynamic types are ex- 
plained. A chapter each is given to power-measuring instru- 
ments, phase and frequency indicators, and graphic recording 
meters. Ninety pages are given to descriptions of watt- and 
ampere-hour meters, and later on, fifty pages to testing these 
important instruments. Instrument testing in general is also 
considered carefully. A chapter has been added on instru- 
ment transformers. 

The merit of such a book as this consists in clearness of ex- 
planation and readiness of reference, rather than in originality 
of treatment. There is at present no work which contains so 
much information on this general subject in concise form. We 
have no hesitation in recommending it for every meter depart- 
ment and power-plant library, and as a text-book in central 
station courses on electrical metering. 


+ „ 4 
Manufacturers’ News Items 


Hotpoint Electric Heating Co., Ontario, Cal., has advanced 
the price of its standard 5-lb. and 6-lb. irons to $5 each. The 
3-lb. iron sells for $4. 


$ + * 


Interborough Rapid Transit Company, New York, has or- 
dered 505 Westinghouse carbon break circuit-breakers rang- 
ing in capacities from 1,000 to 12,000 amperes. 

+ + 4 


Stockholders in the Westinghouse Machine Co. and the 
Westinghouse Elec. & Mfg. Co., voted on June 3 to merge 
the two corporations. The works of the machine company 
adjoin those of the electric company at East Pittsburgh. 


+ + * 


Manufacturers, Importers and Exporters are invited by the 
Consul General of Bolivia to inspect the Bolivian exhibit at 
the Consulate, forty- first floor of the Woolworth Bldg., New 
York. Among the native products shown are minerals, rub- 
ber, woods, food products, houschold goods, and wearing 
apparel. 

$ + + 


Robbins & Myers Co., Springfield, O., gave its employees 
the choice of having their usual annual picnic this year or of 
voting to have the company devote the picnic money to Red 
Cross work. By a vote of 10 to I, the employees turned the 
money over to the Red Cross, enough money to buy two com- 
plete ambulance units. 


R + + 


Packard Electric Company, Warren, Ohio, has elected offi- 
cers for the coming year. They are: President, N. A. 
Wolcott; vice-president, Chas. Fillius; secretary, R. E. Gor- 
ton; treasurer, N. A. Wolcott. Mr. Wolcott has been as- 
sociated with the Packard organization as treasurer for the 
past 14 years. No immediate change in the company’s policy 
is contemplated by the new officers. 


+ ka + 


Packard Electric Co., of Warren, Ohio, announces through 
its president, N. A. Wolcott, the purchase of a group life in- 
surance contract which insures the life of every employee for 
the amount of one year’s salary. The premiums are paid 
wholly by the company. This company also presented a 
bonus to the employees who have been with the company 
for five years or more, the size of the bonus being regulated 
by the number of years of service. 


+ + + 


Announcement was made last month of the sale by the 
Westinghouse Electric & Mfg. Co. of its holdings of stock 
of the British Westinghouse Company. The control passes 
to a group of wealthy Englishmen and includes the control 
of the French and Italian companies. The American West- 
inghouse Company retains an appreciable financial interest 
in this combination. The sale of its shares was based upon 
an agreement of alliance with the London group under which 
the Amcrican company trades in the Western Hemisphere 
and the far East, including Asiatic Russia, and the British 
company in Europe, Africa, and Australia, each company 
representing the other as sole agent in its respective terri- 
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tory for business that naturally gravitates toward the other. 
Further plans have been made which will make these in- 
terests rival the great electrical German company, the 
Allgemeine Electricitats Gessellschaft. 


+ $ + 


Stockton’s Electric Range Campaign.—The electric cook- 
ing and heating campaign which is being conducted in the 
rural districts around Stockton, California, by the Western 
States Gas & Electric Company, has resulted so far in the 
placing of 30 ranges, 23 water heaters and I5 air heaters. 
This company has also secured contract with the Utah Con- 
densed Milk Company covering its power requirements 
amounting to 150 horsepower. Building permits at Stockton 
during May amounted to $106,869, compared with $81,220 
during the same month of last year. 

$ +% $ 


Every officer and employee of the Economy Fuse & Mfg. 
Company, Chicago, has done his or her bit for liberty. Every 
name on the payroll stands for some personal service or per- 
sonal sacrifice for the cause. Every member of the organi- 
zation, numbering over two hundred, has purchased one or 
more Liberty Bonds, from the officers and directors to the 
newest office boy. Some of the men and women have gone 
to the front in the army, the navy, the marine and in 
ambulance units. The stay-at-homes have responded to the 
government's appeal by subscribing a total of $80,000 worth 
of Liberty Bonds. 


$ * * 


Westinghouse Electric & Mfg. Co., has declared its reg- 
ular quarterly dividend of 134 percent. on both both preferred 
and common stocks; and in addition, declared an extra dividend 
of Y% of I percent. on both common and preferred stock, 
amounting to about $375,000, for the benefit of the Red Cross. 
The following officers have been elected: Guy E. Tripp, chair- 
man of board; E. M. Herr, president; L. A. Osborne, vice- 
president; Chas. A. Terry, vice-president; H. P. Davis, vice- 
president; H. D. Shute, vice-president; H. T. Herr, vice-presi- 
dent; Walter Cary, vice-president; T. P. Gaylord, acting vice- 
president; James C. Bennett, comptroller and secretary; Warren 
H. Jones, assistant secretary; H. F. Baetz, treasurer and assis- 
tant secretary; S. H. Anderson, assistant treasurer and assis- 
tant secretary; L. W. Lyon, assistant treasurer; F. E. Craig, 
auditor; W. B. Covil, Jr., assistant auditor; Wm. J. Patterson, 
assistant auditor. 


5 «. 4 * 


Changes and Removals 


Cooper Hewitt Electric Co. has moved its Philadelphia office 
from 124 South 8th Street to the Drexel Bldg. 


+ + „ 


A. Hall Berry, sales agent for several well known electrical 
concerns, has removed from 97 Warren Street to 71-73 
Murray Strect, New York. 

: $ +% + 

Sangamo Electric Company, of Springfield, III., has open- 
ed a branch office at 37 Stevenson street, San Francisco, with 
L. A. Nott as district manager. 

$ $ + 

Benjamin Electric Mfg. Co. notifies the trade that its sales 
and publicity promoting departments are now located at 
130-132 South Sangamon Street, Chicago. 

' e * + 


John G. Barry, manager of the railway department of the 
General Electric Co. has been promoted to general sales 
manager with headquarters at Schenectady. 

$ % $ 

Metal Specialties Mfg. Co., manufacturers of the Presto 
line of lighting specialties, has removed from 730 West 
Monroe Street, to 338-352 North Kedzie Avenue, Chicago, 


Ill. 
+ + + 


General Electric Company, New York office, was removed 
on June 16 from 30 Church Strect to the Equitable Building, 
No. 120 Broadway. The entire twentieth floor of this build- 
ing has been adapted to the uses of the General Electric 
Company. The first New York office of this company was 
at 44 Broad Street, in a building originally built for the Edi. 
son General Electric Company which, in 1892, was combined 
with the Thomson-Houston Electric Company to form the 
General Electric Company. In the quarter centurv since the 
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General Electric Company was formed, its business has in- 
creased from about $10,000,000 in gross sales the first year 
of its organization to gross orders of $167,169,000 during 
the twenty-fifth year. Its sales offices have correspondingly 
increzsed in number and in importance. 

$ $ + 


Tyler Mfg. Co., 64 Pearl Street, Boston, Mass., has taken 
over the business formerly carried on at that address by 
Bantam Mfg. Co. This company manufactures the’ Bantam 


yacuum cleaner. 
+ * > l 
Globe Stove & Range Company, Kokomo, Ind., has ap- 
pointed the Smith-Perry Electric Company of Dallas, Tex., 
distributor throughout Texas and Oklahama for electric 
ranges and beating devices. 

* + * 


Wagner Electric Manufacturing Company, St. Louis, Mo., 
has appointed F. T. Coup, formerly connected with its Chi— 
cago office as manager of its Milwaukee National Bank 
Building. 
* + + 

Betts & Betts Corporation, West ssth Street, New York, 
announces that it has bought the manufacturing and selling 
rights of the Mason monogram talking sign and carriage 
call, which has been exploited in the past by the National 
Electric Sign Company of New Jersey. 

+ 4 „ 

The Chicago branch of the Automobile Equipment De— 
partment of the Westinghouse Electric & Mfg. Co. has been 
discontinued with the resignation of M. W. Hanks, former 
local representative. This district will now be combined with 
and handled from Indianapolis by H. S. Johnson. with the 
title of Western district representative. Mr. Hanks has taken 
up standardization work with the Society of Automotive 


Engineers. 
+ + % 


Perzonal and Obituary 


Peter Junkersfeld, assistant to the vice-president of the 
Commonwealth Edison Company, Chicago, has been appoint- 
ed a major in the officers reserve corps and has reported to 


Washington for duty. 


* 


7 * + 


Walter Cary, who for the past 6 years has been vice-presi- 
dent and for years general manager of the Westinghouse 
Lamp Company, was elected a vice-president of the Westing- 
house Electric & Mfg. Co., on June 20. Mr. Cary will con- 
tinue as vice-president of the Westinghouse Lamp Company. 

+ $ + 

Byron T. Burt, recently with the W. S. Barstow interests 
has accepted a position with the Mexican Light & Power 
Company, of Mexico City, as assistant to the chief executive 
and the receiver, to assist in the management, engincering 
and operation of the company, with headquarters at Mexico 


City. 
* $ + 


R. H. Ballard, formerly secretary and assistant general 
manager of the Southern California Edison Company, Los 
Angeles, Cal., has been appointed vice-president and assis- 
tant general manager of the company formed by the con- 
solidation of the Southern California Edison Co. and the 
Pacific Light & Power Corp. 

$ $ + 

Samuel Insull, of Chicago, president of the Commonwealth 
Edison Company, received the honorary degree of Doctor 
oi Science at the recent commencement exercises of Union 
College, Schenectady, N. Y. The chancellor's address was de- 
lvered by William H. Taft. All the exercises reflected the 
warlike preparation which is going on, 40 percent. of the 
nior class being absent on military duty. 

% * $ 


p Samuel J. Dill, vice-president of the United Gas & Electric 
neering Corporation, died at his home in Jamaica, Long 
sland, N. Y., June 14. 

+ $ 


John C. Bridgman, general manager of the Hazard Mfg. 
15 of Wilkes-Barre, Pa., died of heart disease at his home 
n Wilkes-Barre on the morning of May 28. He was 55 years 


15 He had been associated with the Hazard company since 
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Among the Societies 


The Electrical Contractors’ Association of Pennsylvania 
held its annual convention and electrical show in the Hotel 
Adelphia, Philadelphia, June 19 to 21. i 

* + $ 

Illuminating Engineering Society has abandoned the annùal 
convention which was slated for September 17-19, at Newark, 
N. J. A one-day meeting will be held this autumn. 

$ 4 è 


The Society for Electrical Development annual report for 
the fiscal year ended May 1, 1917, show a total membership 
of 1280. Moneys received during the year amounted to 5120, 
746. The expenses were $118,133.74. The surplus, added to 
the previous surplus, amounts to $76,249.73. 


+ + * 


“Selling Electric Service” was the subject of an address by 
Harry W. Alexander, Director of Publicity of The Society for 
Electrical Development at the annual convention of the 
Electrical Contractors’ Association of the State of Pennsyl- 
vania, held at the Hotel Adelphia, Philadelphia, June 19. 

$ $ + 


Results of the recent letter ballot on election of nationa: 
and local officers of the Illuminating Engineering Society are 
as follows: president, George H. Stickney; vice-president, W. G. 
Hoyt, and C. E. Stephens; general secretary, Clarence L. Law; 
treasurer, L. B. Marks; directors, R. Ff. Pierce, S. C. Rogers, 
P. S. Young. 

+ $ $ 

At the annual meeting of the New York Electrical Society 
in the Engineering Societies’ Building, 29 West 39th Street, New 
York, June 14, the following officers were elected: president, 
A. S. McAllister; first vice-president, J. F. Carey; second vice- 
president, Walter Neumuller; third vice-president, George H. 
Barbour; treasurer, Thomas F. Honahan; secretary, George H. 


Guy. 
$ + $ 
Lighting Fixture Dealers’ Society of America was formed 
at Cleveland on June 15, in the rooms of the Electrical League 
of Cleveland. About 50 of the leading dealers in lighting 
fixtures were present, representing houses in Detroit, Kansas 
City, Buffalo and Cleveland. The society was formed to 
better lighting fixture trade conditions and to protect the 
public from being imposed upon by ignorant and sharp deal- 
ers. C. J. Netting, of Detroit, was elected president; H. E. 
Paxson, of Buffalo, vice-president; J. A. Hamilton, of Cleve- 
lan, secretary; and H. E. Pauly, of Buffalo, treasurer. 


¢ + + 
Coming Conventions 


Ohio Electric Light Association. Annual 
Breakers Hotel, Cedar Point, O., July 16-20. 


L. Gaskill, Greenville, O. 
Northwest Electric Light & Power Association. 


convention, Spokane, Wash., September 12-15. 

National Electric Contractors’ Association. Secretary, H 
C. Brown, 41 Martin Building, Utica, N. Y. Next meeting, 
New Orleans. October 10-13, 1917. 


+ p 4 
Electrical Odds and Ends 


The new New York City telephone directory shows 85 central 
office districts within the city limits. There are 966 pages of 


names, four columns of names per page. 


$ +$ 
About 15,000 electric bulbs showing eight varying colors 
are contained in the big “Spearmint” sign at Broadway and 
44th Street, New York. The sign measures 56 by 200 ft. 
p X 7 
Louisville Gas & Electric Company will extend its 


electric and gas service to the new U. S. Army cantonment 
site without charge and will furnish these services at rates 


now given the city. 
+ $ + 


An electric trapshooting sign at the million dollar pier at At- 
lantic City, X. J., recently completed measures 50 x 100 ft. It 
contains 4000 lamps. This sign cost more than $100,000. It is 
one of the most elaborate electric signs on the Atlantic coast. 


convention, 
Secretary, D. 


Annual 


New Products 


And How to 
Use Them 


A Monthly Review of New Apparatus, Equipment and Specialities of Known Value 


Perfection “66” Screwless Switchbox 


Recent offerings to the trade include what is known as the 
Perfection “66” screwless switchbox. It is manufactured by 
The A. B. Wilson Company, 452 Leader News Bldg., Cleveland, 
Ohio. Designed to save time in installing, whether used singly 
or in gangs, it can be extended indefinitely. so that one size of 


box will serve for all purposes in the shop. This saves carrying 


Perfes tion 66 Sei tional yd rewless Wits la hbox Orli box and [lUi 
spacers. A. B. Wilson Co., 452 Leader News Bldg., Cleveland, 0 


a large assortment of boxes of different sizes “One box tor 
all jobs” is the manufacturer’s motto 

\ novelty is the reversing of the ear to arrange the box tor old 
or new work, This can be done in a jiffy, without the adjustin; 
of any screws 1 hese boxe S lock automati ally no screws fre- 
quired here, either. The cut shows center box ear down for new 


work, and end ears up for old work. 
+$ + +$ 


S. and C. Automatic Switching Units 


The S. & C. automatic switching unit consists essentially of 
a high-potential circuit-breaker held in the closed position by 
means of a fusible noncorrosive link of small current capacity, 
high resistance and high tensile strength. Fig. 1 shows a partial 
cross-section of a switching unit. Fig. 2 shows the switching 
unit in elevation. 

These switching units provide reliable means for opening 
high-tension circuits manually whenever desired, automatically 
on occurrence of heavy overload, short circuit or other violent 
and dangerous disturbance, or by remote control from any con- 
venient point. 

The circuit-breaker proper is inclosed in an insulating tube 
ard is connected between the two main terminals X and Y, 
while the fusible link is connected between the movable main 
circuit- breaking contact and the auxiliary terminal Z. The 
movable contact is actuated by a powerful spring, which in turn 
is shunted by heavy flexible cables so that the spring carries 


practically no current. The insulating tube is filled with carbon 
tetrachloride, a non-inflammable liquid of high dielectric 
strength, and a liquid director of insulating material is at- 
tached to the movable terminal. A replaceable vent is provided 
at the upper end. The insulating tube is made of special non- 
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Figs.—1 and 2—Detatled Section of Upper Portion and General 
Elevation of Automatic Switching Unit. Schweitzer & 
Conrad, 4431 Ravenswood Avenue, Chicago, III. 


fragile Bakelized material. A gauge to indicate the liquid level 
in the tube can be provided, if desired. The arcing tip on the 
movable contact, together with the fusible link, the replaceable 
vents and dielectric liquid, are furnished separately to the con- 
sumer so that the switching units can be recharged with little 
difficulty. 

They are manufactured by Schweitzer & Conrad, Inc., 4431 
Ravenswood Avenue, Chicago, III. 


r + 7 


Mueller Universal Battery Charging Clip 


The latest form of test clip from the shop of R. S. Mueller 
& Co., 423-425 High Avenue, Cleveland, Ohio, is shown in 
the annexed cut. Like the other test clips made by this con- 
cern, this one is designed so that wiremen can make, quick, 
sure and ample connection between energy supply and energy 


- — = 
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absorbtion. This particular form of clip has a capacity of 
35 amperes. It is made of steel, lead-plated, and can be 
used over and over again. The jaws have a spread of 1% in. 
It is intended for attachment to starting battery terminals. 
The spring insures a tight hold and enough of a grip to cause 


Universal Battery Charging Clip.. K. S. Mueller & Co., 423-425 
High Avenue, Cleveland, Ohio 


the teeth to bite through carrosion and make good contact. 
As shown in this cut a single helical wire spring is utilized 
in this clip. This is an innovation. 

This company has just decided to call all its lead-plated 


chips “Universal Battery Charging Clips.” 


+ + * 


Austin Ball Dog Hickey 


The accompanying cut shows a hickey that is designed to 
grip conduit firmly. It is equipped with non-slip notches and 
reinforced jaws. It will bend in any awkward position and 


won't dent the pipe. 
The end of this hickey is threaded 


to take a I-in. pipe coupling, to 
which any scrap length of 1I-in. pipe 
can be screwed and utilized as a 
handle. 

It has recently been put on the 
market by M. B. Austin & Co., 700 
Jackson Boulevard, Chicago, Ill, ma- 
kers of the Austin line of conduit 
fittings and wiring devices. To dis- 
Bull Dog conduit hickey tinguish it from other devices of 


M. B. l 
EET d es this kind, the makers call it the 


cago, III. “Bull Dog.” 
+$ 14 + 


Push Button and Rotary Switches for 


Panelboards 


Panelboard manufacturers, contractors, and others who as- 


semble control boards will appreciate the advantages of the 


push button type of switches manufactured by The Bryant 


Push button and rotary switches for panelboards. 
Bryant Electric Co., Bridgeport, Conn. 


Electrical Company of Bridgeport. These switches are de- 
signed to be mounted directly on the busbars of standard 


‘Panels by means of two machine screws which pass through 


the flexible self-adjusting contracts of the switch. into holes 
tapped in the copper busbars of the panel. These same 
screws also serve as the circuit or electrical connection be- 
tween the switch and the busbar. 

The screw holes in these switches are spaced 1½ in. on 
centers both ways so that the switches can be used on 125- 
volt panels with straight busbars. The space between the 
end of the busbars of the same polarity effect a saving of 
1½ in. of copper bar per switch. On 250-volt panels it is of 
course necessary to bend the ends of busses in to reach the 
switch. 

Below the buttons of each switch there is a metal card hold- 
er designed to hold a lettered card designating the circuit 
controlled. These switches are made in both ro-ampere and 
20-ampere capacities, 250 volts, standard push button type, 
and can also be had in lock type. A rotary indicating panel- 
board switch can also be had with rating of 10 amperes, 250 
volts. This switch is attached to busbars in the same man- 
ner as the push button type—and if desired can be readily 
converted into a lock switch by substituting for the standard 
form of handle a universal lock attachment. 


> + + 
Rigid Conduit Coupling 


Central station operators, engineers, and contractors who 
are looking for a device that will aid materially in reducing 
the present high cost of installing rigid iron conduit are 
urged to look into the new conduit coupling just brought out 
by M. Blumenthal, 50 Church Street, New York. It will be 
found useful in places where services are congested—where 
gas and water mains, sewer pipes, steam pipes, and under- 
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Rigid Conduit Coupling. MH. Blumenthal, 50 Church Street, 
New York 


ground telegraph, telephone, fire alarm, light and power lines 
are crowding for space, where iron pipe has to be used for 
conduit in place of more bulky material. 

This conduit coupling eliminates the need of screw coup- 
lings, utilizes odd ends of scrap pipe without having to thread 
the ends, and saves 20 percent. in the cost of labor for a run 
of any degree of length. It saves time and the use of white 
lead, screw couplings, bolts, and chain tongs. Making odd 
ends of scrap pipe available, it becomes a money maker. 
Furthermore, it saves the labor, time and expense of opening 
the strect to connect a house with the street main. 


> o 4 
Arrow Weatherproof Sockets 


The Arrow Electric Company, of Hartford, Conn., has 
just placed on the market two molded composition weather- 


Weatherproof sockets. Arrow Electric Co., Hartford, Conn. 


proof sockets, known as Nos. 60,666 and 43,310. These sock- 
ets are grooved for weatherproof shadcholder, and are 
equipped with 6 in. of No. 14 B. & S. stranded rubber cov- 


ered wire. 
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Sparten Combination Outlet and Switch 


The need for more outlets after a wiring job is done is the 
reason why this device is now offered by the Bryant Elec- 
trie Company, of Bridgeport, Conn. It can be substituted 
for the ordinary double-pole switch and fits the standard 
single switchbox. By means of it 
more energy consuming devices can 
be attached to the line without dis- 
turbing the present wiring plan. 

In connecting the combination into 
the circuit, the line wires may be at- 
tached to either end of the device. 
When wires are attached to the 
switch end, the switch controls the re- 
ceptacle member of the combination 
as well as the outgoing circuit from 
the switch proper. When wires are 
connected to the receptacle end of the 
device, current may be taken off 
through the receptacle irrespective of 
the position of the switch. The 
switch, of course, will then control 
only its own outgoing circuit. 

While the switch has but one but- 
ton, as will be noted from the illus- 
tration, the indication of the condi- 
tion of switch circuit is readily ap- 
parent for the words on or off, as the case may be can be 
seen through a small window in the end of the button. 

The Type O switch unit of this combination is provided for 
double pole connections only. Any of the seven different 
forms of Spartan attachment caps (reversible or non-re- 
versible polarity) can be used for plugging into this re— 
ceptacle. Plugs of several other manufacturers who are mak- 
ing a standard line of receptacles and plugs are interchange- 
able with the Spartan line. 

Another device recently marketed by the Bryant company 
is the Spartan screw base adapter shown herewith. This 
device is made to be fastened into the standard Edison re— 
ceptacle through the medium of the 
thread. It will serve permanently 
to convert the old type receptacle 
into a Spartan device. With this 
device it will be possible to use any 
one of the sixteen Spartan attach- 
ment caps, or the caps of any of the 
several other manufacturers now 
engaged in producing a similar 
line. The dimensions of this adap- 
ter are such as to make it possible 
to close the door of the plate over Spartan screw base adap- 


the receptacle when the adapter is ter. Bryant Electric 
in circuit. Co., Rridgcport, Conn. 


Spartan combination 
outlet and switch. 
Bryant Electric Co., 
Bridgeport, Conn. 


+ + + 


Adapti Entrance Fitting 


Service entrance L's that are 
weatherproof and do not require 
a gasket have been developed by 
the Adapti Company of Cleve- 
land, Ohio. This fitting allows 
the conduit to lie close against the 
side of the buildings and not some 
distance away. The cover is held 
in position by a screw and an 
overlapping flange on the fitting. 
These fittings are for use with 
conduit from in. to 1% in. 


Entrance Fitting. 
Adapti Co., Cleve- 
land, Ohio. 
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Westinghouse Crane Protective Panels 


In crane service dependability is a prime essential, as failure 
of the crane at a critical moment may result in serious and ex- 
pensive consequences. Hence the need for every protection in 
crane operation that it is possible to obtain. Maximum protec- 
tion may be assured by the use of protective panels of the type 
shown herewith. This type of panel, which is manufactured 
by the Westinghouse Electric & Manufacturing Company, serves 
a two-fold purpose. It protects crane motors operated by drum 
or grindstone controllers against injury due to overloads, 
grounds, short-circuits, sudden return of power after failure 
of voltage, and the improper operation of the controller, and 
prevents the premature starting of the motors, thus insuring 
safety to workman while inspecting machinery or making re- 
pairs. 

These Westinghouse crane protective panels are designed to 
meet the severe conditions encountered in crane service, and are 
furnished for one to six circuits, depending upon the number 


Crane Protective Panel. Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


of motors to be protected. They are simple and rugged in con- 
struction and thoroughly reliable in operation. The complete 
panel has mounted on it, two single-pole magnetic contactors, 
and electrical interlock for each contactor, two to seven auto- 
matic reset overload relays, and a double-pole, single-throw, 
knife switch, together with the necessary enclosed fuses. When 
desired, an enclosing cover is furnished, making the panel dust- 
proof. 

The magnetic contactors are operated from a push button 
station mounted in the crane cab. Due to the electrical inter- 
locks, the contactors will not close until the starting push but- 
ton is pressed, and after closing they will not open when the 
push button is released unless the contactor coil becomes de- 
energized by the operation of the overload relays or by the 
opening of the main switch. Should the current in any circuit 
rise to a value corresponding to the setting of the relay in that 
circuit, the relay opens the control circuit through the shunt 
operating coils of the magneti¢ contactors, which then open the 
main Circuit. 

When only one circuit is to be protected, an overload relay is- 
placed in each side of the line. When more than one circuit is 
to be protected, an individual relay in the common side of the 
main circuit. Each individual relay is set to operate at the over- 
load current value of its own circuit, while the cumulative re- 


lay is set for the integrated current value of the total load.. 


Both sides of the line are thus protected by overload relays, 
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and failure of the relays to operate, due to grounded wires, is 
made impossible. After operating, the relays are closed au- 
tomatically by gravity reset. The setting which determines the 
current value at which the relays will operate can be regulated 
by a knurled nut at the bottom of each. 

The knife switch, which is utilized for connecting and dis- 
connecting the protective panel to the main line circuit, is 
equipped with a safety device permitting it to be locked in the 
open position by ordinary padlocks. This insures safety to 
workmen while making repairs on the crane, as the switch can- 
not be closed until the last padlock is removed. 

The panel may be mounted in any convenient place, and 


when desired pipe frame or mounting brackets are furnished. 
* * fe 


Solenoid Operated Field Switches for 


Remote Control 


The General Electric Company of Schnectady, New York, has 


developed a line of double pole solenoid operated field switches. 


The switches are usually mounted on a base near or attached to 


the field rheostat, or they may be located on the exciter board 
remote from the main control board. In all cases they are oper- 
ated by means of small control switches of the push and pull 


Double-Pole, Singie-Throw Solenoid Operated Field Switch. 
General Electric Co., Schenectady, N. Y. 

button type which are located on the bench or vertical boards. 
They have a field discharge switch which is so arranged that the 
opening of the solenoid operated field switch introduces a resis- 
tance across the field of sufficient value to prevent any injury to 
the field coil windings by the inductive kick. 

Single-pole field switches are provided with operating coils, one 
or closing and one for tripping, both mounted in a magnet from 
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being centrally spaced between the two poles. 

Removable handles are provided so that any of these switches 
may be closed by hand. Insulated buttons, attached to the trip- 
ping coil plunger and easy access, provide for hand tripping. 

Solenoid operated field switches for synchronous motors start- 
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Double Pole, Single 
Throw for A. C. Gener- 
ators and for Synchron- 
our Motors Started With 


Pole, Double 
Throw for Synchronous 
Motors Started from the 


A. C. End with the Field the Field Short Circuit- 


Open. ed Through a Resistance. 
ed from the alternating current source are ordinarily made of 
two single pole elements with independent closing and opening 
coils. In these cases, both poles of the field switch are closed 
simultaneously but one pole precedes the other in opening, con- 
necting the discharge resistance across the field. This time delay 
in the opening of the second pole of the field switch is obtained 
by means of a time limit relay connected in the control circuit. 
The discharge resistance circuit is opened when this second pole 
finally opens. 


Double 


+ b * 
Recording - De mand Watthour Meter 


The type RA recording-demand watthour meter, in one 
unit, measures both the killowatt-hours consumed and the 
integrated demand. It indicates on a four- counter dial the 
total kilowatt-hours consumed, and records in a permanent 
form the integrated demand over successive predetermined 
time intervals. It is installed as an ordinary watthour meter 


Recording-Demand Watthour Meter. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 

and requires no additional appartus or wiring. The meas- 

uring and recording elements are mechanically interconnect- 

ed. There are no electrical contacts to become inoperative. 
It consists of a watthour meter with the usual four-counter 

register and, in addition, the mechanism for obtaining a 

graphic record of the demand. 


48 F. L ECTRI CAL 


Palmer Safety Switches 


The purpose of a safety switch is to prevent persons from 
coming in contact with the necessarily uninsulated current-carry 
ing parts of a switch or cutout. This is best accomplished by 
enclosing the switch and its cutout in a protecting cabinet, pro- 
vided the design of the cabinet is such that no access to cur- 
rent-carrying parts is possible when operating the switch or re- 
fusing the cutout. 

The safety switch shown herewith is designed for this class 
of service. An operator cannot receive a shock in operating the 
switch or replacing a fuse, no matter how connected, is the 
claim of the manufacturer, The Palmer Electric & Manufactur- 
ing Co., 59 K St., Boston, Mass. If this were a general charac- 


Fig. I Fig. 2 


Safety Switches for Protecting Life.. Palmer Electric & Mfg. 


Co., 50 K Street, Boston, Mass. 


teristic of all “safety switches,” it would be of no especial interest 
says the manufacturer. It is, he adds, a characteristic found in 
this switch only. 

The design features that assure these results, are illustrated 
by the accompanying cuts. Fig. 1 shows the cabinet with switch 
in a closed position; Fig. 2 shows the cabinet with switch in an 
open position and with the fuse shutter moved to expose the 
fuses; Fig. 3 shows the interior of the cabinet with the double- 
break switch open. 

It will be seen in Fig. 3 that the fuses move with the switch 
blades so that their terminals are dead when the switch is open, 
that the barriers B prevent access to the service terminals C, 
and that the service and load wires may enter or leave from 
either side or end without affecting the safety value of the de- 
vice. 

When the fuse chamber shutter has been removed to expose 
the fuses, it locks the switch handle in an open switch position, 
and when the shutter has been returned to close the fuse cham- 
ber, the slot in shutter marked A registers with the switch han- 
dle, permitting the switch to be closed, as shown in Fig. 1. 

With this construction it is obvious that when the switch is 
open the fuse terminals must be dead; that as the shutter posi- 
tively interlocks with the switch handle, the fuses cannot be 
exposed when alive; and that when the fuses are exposed the 
barriers prevent access to any current carrying part. 


t + & 
Black-Dial Type Electric Meters 


Electric meters having black dials with the figures, scale, 
and pointer in white, were first brought out by the West- 
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inghouse Electric & Mfg. Company for cab service on elec- 
tric locomotives. 

There is a growing demand for these for these black dial 
meters, many large manufacturers and users of electric 
power preferring them to the white-dial type, both on ac- 
count of their superior readability and their attractive ap- 


Black-Dial Meters. 
Westinghouse Electric & 
Mfg. Co., East Pitts- 
burgh, Pa. 


i Electric 
Fig. 3 


pearance on a switchboard. The accompanying cut shows a 
large switchboard provided with these meters, recently sup- 
plied by the Westinghouse company to a large water power 
company. 

+ 4 + 


A Convenient Testing Panel 


Where a number of motors are used in driving a single de- 
vice, as for instance an electric shovel, it is desirable to be able 
to use the same instruments to read the load, etc., of any motor. 
A well laid out instrument panel with plug-and-jack connec- 
tions allows this to be done with ease, and where frequent 
tests are to be made is a great time-saver. Such an outfit 
has recently been shipped to Chile, S. A., for the use of the 
Chile Exploration Company. 

The apparatus consists of four graphic recording meters and 
an integrating wattmeter, all connected on a slate panel, which 
is also equipped with necessary transformers, wiring and jacks 
to enable any test to be made very rapidly without changing 
connections. 

The graphic meter equipment consists of a polyphase watt- 
meter, single phase ammeter; voltmeter, and speed recorder 
The arrangement of jacks seen under the meters, enables the 
operator to connect any one of the graphic meters with either 
the hoisting, thrust or turning motor, or if it is desired the 
wattmeter and the ammeter can be connected to record the 
total load being taken by the shovel. The speed recorder is 
arranged for connection to either of the three motors. The 
watt-hour meter is connected permanently to measure the total 
load taken by the shovel. The charts of the graphic meters are 
all coupled to run together at any speed from 3 inches to 9 
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inches per minute; the speed of the chart being varied according 
to conditions under test. The chart is driven by a small motor 
which can be seen at one end of the drive roll. 

This outfit was made and assembled in the plant of the 
Esterline Company and shipped complete to the Chile mines. 


+ + + 


Hughes Electric Kitchenette Range 


This range is designed for the cabinet or “In-a-wall” type 
kitchen of the modern one, two or three room apartment. 
It has two surface burners and a medium sized oven. 

The right surface burner consumes 500 watts and the left 
1,100 watts. The oven has a top and a bottom burner, each 
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the galvanized coating will be burnt off where the welding 
points touch the iron. 


Copper, brass and bronze welding is 
a trifle slower, as they are such good conductors of elec- 
tricity they offer practically no resistance to the flow of 
current. The welding of cost iron is not recommended. 
A machine for spot welding has recently been put 
on the market. Details covering prices and cost of opera- 
tion can be obtained from the Pacific Electric Welding & 
Mfg. Co., 4177 Arcade Block, Seattle, Wash. | 

* + $ 


Meter-Testing Load Box 


Wm. H. Dalton Co., 4 Charlotte Street, Salem, Mass., manu- 
facturers of electrical hand pallets and embossing blocks which 
have been described in these columns, has put a new meter-test- 


Two New Types of Small Ranges. 


consuming 660 watts. The top burner is used for broiling. 
Total connected load 2,920 watts. 

It is 33 in. long, 16 in. wide, 22 in. high. It has a cooking 
surface of 15 x 21 in. Inside the oven measures 10 x 10 x 12 
in. It is finished in black enamel, weighs 125 pounds and 
sells F. O. B. Chicago, $47.00. Made by Hughes Electric Heating 
Co., Chicago, III. 


+ „ „ 
Pacific Electric Spot Welder 


Spot welding is the process of joining or fusing together 


electrically two or more metal sheets or parts without any 


Preparation of the stock used. Mechanically, it is equivalent 
to riveting, but it is stronger and much quicker and more 
economical. The process of spot welding is simple: Placc 
the material between the electrodes or welding points where 
it is desired to make the weld. Then, by applying pressure 
either with the hand or foot lever, the metals are pressed to- 
gether, electrical contact instantly made and the weld ac- 
complished. 

Single-phase, alternating current must be used in clectric 
welding. Where two or three-phase current is furnished, 
aie must be taken from one phase of the polyphase sys- 
55 is acknowledged to be 75 per cent to 100 per- 
finish ee than riveting, is much faster, leaves a better 
5 F far more economical, besides being perfectly 
3 z 0 15 sheet metal and ornamental iron manufactur- 
adi nstaling machines as needed; in fact, they are oblig- 

a adopt electric welding in order to meet competition. 
5 and steel are the best materials for electric 
should o ust, scale and dry paint act as insulators and 
en removed from steel before welding so that the cur- 

may flow freely. Galvanized iron can be welded, but 


Hughes Electric Heating Co., Taylor Street 
and Waller Avenue, Chicagò, IU. 


Meter Testing Load Box. 
Wm. H. Dalton Co., 4 Char- 
lotte Street, Salem, Mass. 


ing load box on the market. Resistance loads ranging from 25 
to 2000 watts can be obtained by varying the combinations. The 
outfit weighs 5 lb. 
4 + + 
Standard Kitchenette Range 


An electric range for use in places where space is scarce is 
shown in the annexed cut. It is called a kitchenette range. 


For light housekeepers it is said to be indispensable. As 
shown, it consists of two hot plates, each plate being con- 
trolled by a three-heat multiple switch. This switch regu- 


Kitchenette Range. Standard Electric Stove Co., Toledo, Ohto 


lates the power supply to 250, 500, or 1,000 watts, as needed. 
The oven is well insulated and is lined with aluminum. It 
is pivoted at the outside corner so as to swing clear, over one 
hot plate, or over both. When over both hot plates it reaches 
maximum temperature in about 4 minutes. This range is 
made by the Standard Electric Stove Co., Toledo, Ohio. 

+ $% $ 


Self-Selling Electric Iron 
This iron weighs 6½ lb., has a handle finished in dull black, 
a glass smooth iron surface, removable contact pins, and sells 
for $5. It has just been marketed by the Western Electric Co., 


50 


195 Broadway, New York. It can be taken apart and put together 
with a modicum of mechanical skill. Features that will appeal 
to all who use this iron are the black and white cord, the cylin- 
drical non-corroding contact pins, and the pressure plate that 
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Self-Selling Electric Iron. Western Electric Co., 195 Broad- 
way, New York 


holds the heating element firmly against the bottom plate. It is 
equipped with a two piece socket plug to prevent the cord from 
twisting. All the parts are machined accurately, and are there- 
fore interchangeable. 

> + + 


S-P Electric Ranges 
A new line of electric ranges, called the “Series A-B-C” is 
announced by the S-P Stove Co., Inc., of Wilmette, III. The 
cuts shows Series B and Series C types. 
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Sertes B Electric Range. S-P Stove Co., Wilmette, III. 


Series B has two outside top burners 8 in. in diameter, each 
rated at 900 watts. It has two auxiliary gas burners on outside 
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top for gas connections when desired. There is one inside low- 
er oven burner 8 in. in diameter rated at 660 watts. The upper 
oven, which is used for baking, has three adjustable. square 
burners each rated at 550 watts. The oven measures 15 by 16 
by 12 in. 


Series C Electric Range. S-P Stove Co., Wilmette, III. 


Series C has four outside top burners 8 in. in diameter, each 
rated at 900 watts, also one inside lower oven burner 8 in. in 
diameter rated at 660 watts. The upper oven has three ad- 
justable and removable square burners each rated at 550 watts. 
The oven measures 15 by 16 by 12 in. 

Series A has two outside burners 8 in. in diameter each rated 
at 900 watts, one 8 in. inside lower oven burner, and three ad- 
justable and removable square burners in the upper oven, each 
rated at 550 watts. 

+ $ $ 


Hold-Heet Electric Comb, Curling Iron, 
Immersion Heater 
These three electrically heated devices have recently been 
put on the market by the Russell Electric Co., 140 West 
Austin Avenue, Chicago, III. 
The comb has rounded teeth and is self-cleansing. The 
metallic parts are nickel-plated; the handle is ebonized. It 


Immersion Hea er $ 3 . 


and Sterile 
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Hold-Heet Immersion Heater. Russell Electric Co., 140 W. 
Austin Avenue, Chicago, III. 


is equipped with 6 ft. of cord and an attachment plug. De- 
signed to operate on I10-volt circuits. The heating element 
is located close to the back of the teeth, insuring efficient 
operation. This device is known as the “Hold-Heet Comb.” 
The element is wound on a soft asbestos core. Consumes 
30 watts. 

The curling iron is 9% in. over all, has a rod 5-16 in. in 


for $6.8 
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diameter, is of steel, nickel-plated, and has a black walnut 
handle. It consumes 20 watts and operates on I Io-volt cir- 
cuits. Like the Hold-Heet comb it comes equipped with 6 
ft. of cord and attachment plug. 


II 


Hold-Heat Comb and Curling Iron. Russell Electric Co., 140 
W. Austin Avenue, Chicago 
The immersion heater consumes 250 watts at 110 volts 
and will boil a glass of water in 3 min. It can be used in 
the nursery, at the table, or for heating shaving water. The 
tube is about 34 in in diameter and 5½ in. long. 
$ + + 


Allmur Portable Cven 
Increased activity is apparent among the makers of elec- 
tric stoves and ranges. This was indicated by several au- 
thors whose papers and reports were read by title at the 
recent meeting of the N. E. L. A. Extracts from these pa- 
pers and reports will be found in the N. E. L. A. convention 
story published elsewhere in this issue. 


Allmur Portable Oven. Allmur Mfg. Co., Marion, Ind. 
Among those who have entered the market with something 


new in the way of an electric cooking device is the Allmur 
Mfg. Co., of Marion, Ind. It is known as the Allmur portable 
oven. This oven measures 12 in. by 12 in., and is 16 in. high. 
The legs are nickle-plated, also the frame of the glass door. 
The body of the oven is of polished steel. This oven is also 
made with an insulated door, the glass being omitted and a 
white enameled and insulated panel substituted therefor. 

he heating unit is designed to take 600 watts at a pres- 
sure of 110 volts. Jobbers and dealers can obtain this oven 
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Macbeth Lers 


The basic patent for this lens was issued December 8, 1914, 
and the improvements made since that time have been cov- 
cred by patents recently allowed. This lens is distinguished, 
at first sight, by the visor, which is enameled green on the 
outside and white on the inside. 

The front surface of the lens is divided into five horizontal 
prisms, each of which is inclined at an angle that was deter- 
mined with scientific accuracy. As a result the light is di- 
rected down, below the horizontal, lighting the path of the 
car at the greatest distance possible without haying the 


Macbeth Lens. Macbeth-Evans Glass Co., Pittsburgh, Pa. 
glare of the lamps blind the driver in an approaching auto- 
mobile. The concave recesses in the back of the lens spread 
the light laterally, thus providing the essential side lighting 
necessary for country driving and for turning corners. 

This lens does not add to the volume of light, a virtue 
claimed by some so-called lens manufacturers for their pro- 
duct. While it has the appearance of doing so, due to the 


~~ 


Macbeth Lens. Macbeth-Evans Glass Co., Pittsburgh, Pa. 


increased illumination of the road, what it actually does it to 
‘utilize all the available light by directing it so that the driver 
is enabled to get a clear vision of the road ahead. At the 
same time a driver in an approaching automobile is not 
blinded by the glare, duc to the fact that the light is on the 
road and not in the air. It is now being marketed by the 
Macbeth-Evans Glass Co., Pittsburgh, Pa. 
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Illuminated Flag Lamp 


In war times everybody is expected to show his colors, by 
night as well as by day. In the dark, it is said, all cats are 
gray. So are colors unless they are lighted up. Those who 
want to show their colors by night as well as by day are invited 
to inspect the illuminated color device made by the Triangle 
Electric Trading Co., 79 Chambers Street, New York. It con- 
sists of a 2.7-volt flag lamp, and cord with socket and plug. The 
flag lamp is screwed into the socket and inserted in the lapel 
buttonhole. 


Illuminated flag lamp 
Triangle Electric Trading Co., 79 Chambers Street, New York 
> > of 


Pittsburgh “Siz” Spot Light 


A new 6-in. ‘spot light known as the Pittsburgh “Six” has been 
brought out by the Pittsburgh Electric Specialties Company, of 


Pittsburgh, Pa. It has a triple curvature parabolic reflector 
which re-directs and reflects the light of the filament so that 
it is all projected in a beam of uniform intensity. It also has 
a push button switch in the handle. It is attached to the wind- 
shield by the same sort of bracket as used on the Parabolite. 


* — — — — 
- 

* 

| 


Sewing Machine Motor. Pittsburgh Electric Specialties Co., 
Pittsburgh, Pa. 


This gives it a complete swing horizontally, enabling the driv- 
er to light the inside of the car as well as all points outside. 
It is equipped with a 3%4-in. diminishing mirror. 

This company is also marketing a universal type sewing ma- 
chine motor of simple design. It will fit any make or style of 
machine, and is attached without brackets, pulleys, screws, or 
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“Six” Spotlight. Pittsburgh Electric Specialties Co., 
Pittsburgh, Pa. 


clamp. When its pulley engages the wheel of the machine, it is 


ready for work. It is so balanced that it remains in position 


without being fastened. 


The speed is regulated and the motor started and stopped by 


a foot control located on the floor. 


The weight is 5 lb. The price of the motor is $15, complete 


with foot control. The current required costs about a cent for 
a full day's work. 
t + & 


] Mogul Projector-X-Ray 


A flood-lighting projector for use with any standard mogul- 
base lamp, has been announced as having several new features. 


It has a range of 300 watts to 1,500 watts. Suitable provision 


is made for accurately focusing any of these lamps, and obtain- 
ing powerful concentrated beams of light, thus making the 
“Mogul” a most flexible unit. Standard Mazda lamps for this 


unit can be obtained from any dealer in lamps. This unit is 


equipped with a reflector of special parabolic design. 


Mogul Projector. & tional X-Ray Kefiector Co., 2354 Jackson 
Blvd., Chicago 


This projector is substantially made of heavy steel and cet- 
ings, finished in black, is waterproof, well ventilated and light 
in weight. An ajustable stand support comes with the unit. 
The diameter of the barrel is 14 in. and its depth 16% in. 

A novel feature is the hinged top hood. When open, the 
focusing device is readily accessible. Likewise the lamps may 
be replaced, reflectors and front glass easily and quickly clean- 
ed. The front glass need never be disturbed. For details write 
the National X-Ray Reflector Co., 2354 Jackson Blvd., Chicago, 


+ + *＋ 
Cooper Hewitt Outfit for Rotogravures 


For use in connection with the making of rotogravure prints, 
in which all newspapers are greatly interested at the present 
time, the Cooper Hewitt Electric Company, Hoboken, N. J., is 
marketing a special outfit, of which the one shown is typical. 
This outfit was built for the New York Times. It consists of 
six, 67-inch, 7-ampere mercury vapor tubes mounted in a 
stand, the auliliaries with shifters being mounted at the end of 


Vv. 
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the stand beneath the blower, as shown. The outfit is general- 
lv used with a printing frame on each side. 

Rotogravure prints are made from metal at the rate of about 
3,500 per hour. The process of making the print consists of 
using for copy anything that would make a good halftone. 


Outfit for Rotogravures. Cooper Hewitt Electric Co., 
Hoboken, N. J. 


From the copy a negative photographic plate is made. From this 
a positive is made, which is the reverse of the negative. This 
Positive is a gelatine film and goes directly to the layout table to 
le assembled by experts on glass in its proper relation and 
position with other negatives. When properly assembled, it is 
brought into contact with a carbon tissue which is a gelatine 
covered sheet of paper. The carbon tissue is then printed for 
the positive by means of a strong light, and ‘it is for the pur- 
pose of furnishing the required light that this Cooper Hewitt 
outfit is utilized. 
+ 1x 7 


Electric City and Street Guide 


| A novel and practical device, the Electric Directory, has been 
installed by several New York City hotels. The apparatus serves 
the dual purpose of street, guide and sign board. It is of 
Pleasing appearance, about sixteen square feet in size, with an 
al glass and mirror front. In its center is a large map of 
New York City with a number of interchangeable advertising 
‘paces arranged alongside it. Below the map are two boards 
each mounted with thirty numbered push buttons. In a pocket 
between the push button boards is an index book wherein every 
point shown on the map is alphabetically listed, with a num- 
ber placed opposite each of them. All a person has to do to 
operate the guide is to press the button bearing the number of 
the place sought; railroad station, part of street or avenue, etc., 
whereupon a bright light appears on the map giving the desired 
location, while a red light indicates the hotel as the starting 
point. The pressure of any button automatically flashes up all 
the advertisements, which together with the map, are, however, 
visible and readable even when not illuminated. 

The apparatus is entirely constructed of steel. The map is 
dirided into sixty small sections, a lamp being placed under- 
neath each. Fifty 4-volt lamps are evenly distributed behind the 
advertising spaces. The current is supplied by a special type 
storage battery. Pressure of any button closes the circuit to one 
map light and to the starting-point indicator, automatically op- 


2 


ELECTRICAL AGE | | 53 


erating a relay which closes the second circuit for the fifty 
advertising lights. 


Advertisers and hotel proprietors have acknowledge the value 


of the Electric Directory both as an information device and as 
an advertising medium. The number of persons using the 


ELECTRIC DIRECTORY OF GREATER NEW YORK 


Electric City and Street Guide. Electric Directory Co., 104 


Fifth Avenue, New York 


Directory daily can only be estimated, although an idea can be 
obtained through the fact that for one of the larger hotels tihe 
powerful storage batteries, which permit approximately 1,009 
flashes of 14 minute duration, have to be recharged every five 
to six days. This device is offered by the Electric Directory 
Co., 104 Fifth Avenue, New York. 


$ 17 $ 


Taylor Power Dump 


By means of this device the complete operation of dumping, 


including the removal of clinker can be performed at 
any time, regardless of the rate at which the boiler is operated. 


The dumping interval is increased 30 percent. or more: first, 


because the depth of the dump plate from front to back is in- 
creased that extent; second, because there is no growth 
of slag masses adhering to the bridgewall just above the dump 


Taylor Power Dump. American Engineering Co., Phila- 
delphia, Pa. 


plate and reducing the effective area of the latter. These masses 
are scraped off at every dump by the action of the dump plate 
itself. 


The nightly struggle with a heavy bar, familiar to most own- 
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ers of stokers, to batter and pry loose accumulated growths ot 
slag and clinker, is eliminated altogether. 
It is manufactured by the American Engineering Co., Phila- 
delphia, Pa. 
+ * + 


Apex Electric Washers 


A new line of electric washers is announced by The Apex 
Appliance Company, 3223 W. 30th St., Chicago. They oper- 
ate on the oscillating tub principle. 

The tub is all metal, made in a generally triangular form 
with a peak or apex at the bottom. On the sides, horizontal- 
ly, are attached V-shaped strips as well as on the apex at the 
bottom. These act as shoulders to give a positive throw to 
the contents when the tub is oscillated. 

At the bottom of the tub is the settling chamber and drain- 
age pipe. All the heavier dirt drops into this and cannot be 
carried back into the clothes. By drawing off the dirtiest 
water after each batch of clothes it is unnecessary to renew 
all the water for each tubfull. The tub rests upon two out- 
side bearings so there is no chance of lubricating oil getting 
on the clothes. The lever shown at the left in the illustra— 
tion serves to start and stop the motion of the tub. The main 


Apex Washing Machine. The Apex Appliance Co., 3223 W. 
30th Street, Chicago, III. 


shaft is always in motion. It is provided with a special oil- 
ing device which lubricates the bearings automatically. The 
wringer shaft is gear connected to the main shaft and is also 
in motion continually when the motor is running. To start 
the wringer in either direction the small hand lever at the 
top is moved to the right or left. A safety release is provid- 
ed to relieve all pressure on the rolls in case of accident or 
jamming of the clothes. 

The outfits are belt driven by Robbins & Myers special 
washing machine motors of 1-8, 1-6 and 1-4 h. p. capacity, 
depending upon the size of the washers. 


+ R + 


Laun-Dry-Ette Washing Machine 


This is said to be the only washing machine on the market 
that does not require a wringer. The goods are both washed 
and dried in the tub. It is called the Laun-Dry-Ette, and is 
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manufactured by the Home Specialty Company of Cleveland, 
Ohio. It is of all-metal construction and consists of an inner 
tub for the clothes, which is perforated, and an outer tub in 
which the water is placed. Washing is accomplished by means 
of two vacuum cups suspended on a shaft which works up and 
down while the inner tub containing the clothes is revolving. 

When the washing process is completed the vacuum cups are 
taken off and the large foot pedal pressed down as far as it will 
go. This raises the inner tub out of the water when the clothes 


— 


Laun-Dry-Ette Washing Machine. Home Specialty Co., Cleve- 
land, Ohto 


are ready for the rinsing and drying process. Rinsing may be 
done with the inner tub in either raised or lowered position, by 
means of a hose connected to the water faucet. After rinsing, 
the small hand lever in front of the tub is turned to the left. 
This starts the inner tub revolving rapidly. The whirling mo- 
tion resulting causes the water to be thrown from the clothes, 
the perforations at the same time permitting air to be sucked 
through the clothes rapidly airing and drying them. A West- 
inghouse 1-6 h.p. motor furnishes the power. 


+ + * 


Semi-Magnetic Dynamo Braking Control 
for Crane Hoist Service 


The General Electric Company offers an automatic device 
which can be added to their standard Type B drum control- 
ler to make a semi-magnetic dynamic braking control for 
crane hoist service. The device consists of a panel for wall 
mounting which contains a direct current contactor and 
current limit relay and an extra resistance which is inserted 
in the circuit during the acceleration and deceleration period. 
In many installations, where the service is severe, a semi- 
magnetic equipment will materially assist commutation. This 
equipment is useful also where the service is not quite severe 
enough to justify the expense of a full magnetic equipment. 

The connections, when used with the dynamic braking con- 
troller, are shown in the annexed cut. The extra resistance 
B-Bı is to be added to the block A-B regularly furnished with 
this controller. With the new arrangement this block of 
resistance is so high that it would be impossible to damage 
the motor no matter how quickly the controller is thrown 
on and off. The contactor and relay simply insert and cut 
out this resistance when accelerating and decelerating so aà 


s 
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to give practically the same speed characteristics on the mo- 
tor as would be obtained with a standard controller. 

This device protects the commutator from severe arcing; it 
protects the controller fingers and segments from severe 


cui Type B Controller 1 
-+ a 
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Diagram of Connections, Semi-Magnetic Dynamo Braking Con- 
trol for Crane Hoist Service. General Electric Co., 
Schenectady, N. Y. 


burning; and it enables the motor to run at a greater lowering 
speed for a given severity and condition of service, provided 
extra resistors are used to weaken the motor field. 


t ** * 
Opening Garage Doors by Electricity 


An appliance of particular interest to electrical contractors 10 
the electric garage-door opener illustrated herewith. It is adopt- 
ed to practically any style of door, can be operated from any 
place in the building by simply touching a button and it can 
be installed by any good mechanic. Regular equipment con- 
sists of a specially built motor set on a base with reduction 
gears, drums and electric relay which controls the motor; two 
limit switches and three sets of push buttons, with sufficient 
flexible cable or chain, and all connections necessary for the 
class of door to be handled. The dominent feature of the ap- 
pliance is the electric relay device which gives perfect control 


Electrical Garage Door Opener. Richards & Wilcox Mfg. Co., 
Aurora, III. 


of the doors at all times, renders the apparatus fool-proof, elim- 
inates the necessity of holding the finger on the electric button 
while the door is in operation and saves electricity. The re- 
lay consists of two solenoids made to correspond with current 
and voltage of motor, properly wired to control the current for 
the opening and closing operation of the doors, and furnished 
enclosed in a steel protective box. The two limit switches are 
assembled to movable arms which are attached to castings or 
forgings to be fastened to the jamb of the door inside the gar- 


‘shallow wells and cisterns 
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age. The device is approved by the National Board of Fire 
Underwriters. 

The touch of a finger on the “open” button instantly opens the 
doors. When the doors are wide open the current is automa- 
tically shut off. The automobile enters. A touch on the 
“close” button and the doors close, the current being again auto- 
matically shut off. If it is desired to stop the doors before they 
are wide open, touching the stop button instantly stops the 
doors. They may then be closed or the opening operation con- 
tinued by pressing a button. It is not necessary to hold the 
finger on the button. No damage can occur because of the 
carelessness of the employe in pushing the wrong button or for- 
getting to shut off the current at the proper instant. Install- 
ed inside the garage above the doorway, the mechanism occu- 
pies space which would otherwise be unused and it is absolute- 
ly out of the way. 

Owners of public garages who have installed this door 
opener state that it saves the cost of at least one $2.00 man and 
that the electricity required to operate it costs less than 5 cents 
a day. In addition to garages, the owners of many other clas- 
ses of buildings find this door opener a distinct convenience— 
for instance, warehouses, refrigerators, round houses, and 


factories. It is made by Richards & Wilcox Mfg. Co., Aurora, 
III. 
$ + + 
Hawkeye Motor Fump 
The pump illustrated 


herewith, is designed for 


to take the place of water 
lifts and for use either 
with open tanks or pres- 
sure tanks. It is designed 
for automatic switch con- 
trol, either by the height 
of the water in an open 
tank or by pressure in an 
enclosed tank. Automatic 
switches for either class of 
tank can be supplied by 
the manufacturer. 

Repairs may be easily 
made by any pump repair 
man or plumber. Practi- 
cally no attention is re- 
quired aside from  kcep- 
ing grease in the cups and 
occasionally renewing the 
packing around the piston 
rod. 

The small gear is cut 
from solid steel; the large 
one from grey iron. At 
a slight extra charge a 
moisture-proof cloth gear 
can be furnished to make Hawkeye Motor Pump. 
the operation of the pump Chandler Pump Co. 
practically noiseless. The pump cylinder is of heavy brass 
with a two-leather brass plunger, and a reliable check valve. 

A pump similar in appearance can be supplied for use in 
pumping from deep wells, in which case the cylinder must be 
placed down in the well. Both types are offered by the 
Chandler Pump Company, Cedar Rapids, Iowa. 

t + $ 


Wayne Washing Machine 


A new type of washing machine recently developed by 
The Wayne Manufacturing Co., 100 to 124 Sidney St., St. 
Louis, Mo., operates on the vacuum cup principle. The 
vacuum cup is made of a one-piece steel stamping, heavily 
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galvanized. The sides are corrugated, which gives a rubbing 
action on the clothes on the downward stroke and also serves 
to strengthen the cup. | 


Wayne Washing Machine, Wayne Mfg. Co., 100 Sidney Street, 
* St. Louis, Mo. 


The wringing and washing operations can be carried on at 
the same time, or separately. The wringer can be swung to 
as many different positions as may be desired to wring the 
clothes from one tub to another. A Robbins & Myers motor 
furnishes the driving power. 


+ + 4 
Repairs by Automobile Spotlight 


The annexed cut shows a Howe spotlight attached to the 
windshield of an automobile and assisting in line repair work 
at night. These spotlights are made from stampings, weigh 


Repairing Line al Night. Light from Spotlight Made by Howe 
Mfg. Co., 1732 S. Michigan Avenue, Chicago, III. 


less than 2 pounds and are equipped with a parabolic reflector. 
Drop us a postcard and we will send you an interesting fold- 
er describing various kinds of Howe spotlights. They are 
made by Howe Mfg. Co, 1732 S. Michigan Ave., Chicago, IN. 


t 4 & 
Storage Battery Trucks 


Two new types of storage battery trucks have recently been 
turned out by Orenstein-Arthur Koppel Co., of Koppel, Pa. 
One of them is of standard electromobile construction with steel 
channel frame and metal oak płatform hinged in two parts. The 
entire frame is supported by four spiral steel springs, thus pro- 
tecting both load and truck from shock. The wheel base is 52 
in. with a 35 in. gauge. The truck has a capacity of 3,000 lb. 
and attains a speed of 7 miles per hour. The body is of the self- 
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clearing type with a dumping angle of 40 degrees. To gain ac- 
cess to motor jack shaft and brake it is only necessary to lôosen 
a few bolts to lift off the dump body frame and then open the 
hinged platform. This truck can be used as a tractor and will 
pull 10,000 Ib. 

The other truck is in use at the Union Terminal at Dallas, 
It has double end control. 


Texas. This tractor will push or pull 


Double End Control Tractor. Orenstein-Arthur Koppel Co., 
Koppel, Pa. 


2,000 lb. at a maximum speed of 7 miles per hour. Batteries of 

220 ampere-hour capacity are employed on account of the un- 

usually heavy duty the tractors are called upon to perform. 
Control is by means of the handles shown and two foot pedals 


Koppel, Pa. 


which are so located that the tractor can be operated in narrow 
aisles without turning, the operator merely changing seats. In 
addition to handling the baggage, mail, and express much faster, 
the tractors are saving the wages of twelve men who have been 
necessary in operating the old style station trucks. 

+$ +$ +$ 


Over-Running Truck—Covel Mfg. Co. 


An interesting type of industrial truck is one which “strad- 
dles” its load, lifts it clear of the ground, and holds it sus- 
pened while in transit. This avoids much hand labor, as the 
materials can be held in storage on the same platforms or 
bolsters on which they are transported. 

This machine, which is built by a Michigan manufacturer, 
has a framework of structural steel mounted on four rubber- 
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tired wheels. It is equipped with a 44-cell storage battery, and is 
driven through chains by a motor rated at 6 h.p. It will average 
a speed of 7 m.p.hr. on the level, and will mount 6 percent. 


Over-running Truck. Covel Mfg. Co., Benton Harbor, Mich. 


grades fully loaded. In the case of lumber this is about 3,000 
ft. or 5 tons of general freight. The same motor lifts the load 
clear of the ground. , 2 

Advantages claimed for this method of handling are ease of 
“spotting” loads wherever wanted; short turning radius; quick 
loading; ability to carry poles, structural steel shapes, etc., up to 
100 ft. in length. A day’s work for this tractor is about 250,000 
ft of lumber handled. 


+ 4 1 
Master Coffee Cutters 


Steel cut coffee can be now furnished by the grocer in bulk 
with convenience and at a profit. A line of master cutters for 
cutting coffee is now manufactured by the Master Cutter Ma- 
chine Company, of Cincinnati, Ohio. These machines differ 
in design and construction from other mills on the market. 
They have been evolved to meet the demand for machines 
that would cut, not grind, coffee. 


+ * + 


New Way Engines Vertical and 
Horizontal Types 


New-Way engines are made in both vertical and horizontal 
types. They can be used for driving dynamos in isolated 
plants. Also for farm purposes, such as operating grain binders, 
headers, strippers, diggers, threshers, and other forms of 
Portable machinery. These engines are fitted with an improv- 
ed type of float feed automobile carburetor which regulates 
the gasolene consumption; no more fuel is used than the 
load demands. A honeycombed cylinder with a large amount 
of surface for radiating heat forms an essential part of these 
engines. In other words, the engine is air-cooled, not water- 
cooled. A large fan helps in this work. This feature makes 
it possible to operate the engine economically and efficiently 
in all sorts of weather. Gasoline is elevated from the storage 
tank at the base of the engine by suction, eliminating the 
necessity of a gasoline pump. There is no needle valve and 
no carburetor to leak around the stuffing box and only a few 
inches of gasoline piping is necessary. The carburetor is 
replaced by a simple air damper. Ignition is by gear-driven, 
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high-tension magneto. There is no danger of freezing. The 
weight of the engine is very low per indicated horsepower. 
There is no water to drain off; nothing to do but throw 


2 l 


1 


New-Way Mo- 
tor Co., Lansing, Mich. 


New-Way Engine. 


the switch, no matter how cold the night. It is made by 
the ‘““New-Way” Motor Co., Lansing, Mich. 


+ X $ 
P. R. R. Electric Locomotive 


A new trial electric locomotive has just been built at the 


Altoona Shops of The Pennsylvania Railroad and electrically 
equipped by The Westinghouse Electric & Manufacturing 


Company, East Pittsburgh. This locomotive was designed 
for service in hauling the heavy freight traffic over the 


Allegheny mountains between Altoona and Johnstown, Pa., a 
distance of about 37 miles, including the famous Horse Shoe 


Curve. The freight traffic over this division averages about 
300,000 tons a day. 


This engine is similar electrically to the Baldwin-West- 
inghouse electric engines used on the Norfolk & Western 


Electric Locomotive for the Pennsylvania Railroad. Equipped by 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa., 
to Haul Heavy Freight Over the Allegheny Moun- 
tains, Between Altoona and Johnstown 


Railroad, deriving its energy from an 11,000-volt single phase 
25-cycle system and changing it by means of a phase con- 
verter to three-phase current, which is fed through a panta- 
graph from an overhead contact wire. 

There are four motors, each with a rating of 1,200 h. p., 
giving the locomotive a rating of 4,800 h. p. 

The locomotive is designed for a normal operating speed 
of 20.6 miles per hour, obtained with the motors in parallel. 
This speed is the maximum that is considered safe for the 
heavy trains that these locomotives will be required to ne- 
gotiate on the grades of the Altoona Division. 
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a catalog of cabinets for 
Trambull and Crouse 


Hinds Panels 


Send for a copy 


COLUMBIA METAL BOX CO. 


Manufacturers 
226-228 E. 144th St. 


New York, N. Y. 
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The Circle of 


Satisfaction 


in brushes begins with your 
needs, passes out of your sight 
through our engineering, manufacturing 
and service departments, and ends with 
the application of 


No-Spark Carbon Brushes 


to your motors and generators. Then your 
commutator troubles are over—noise, flashing, 
burnouts at anend. Start round the circle 
today--—write us your requirments. 


Calebaugh Self-Lubricating 


Carbon Company 
1503 Columbia Avenue 
Philadelphia 


STANDARD 
Wires and Cables 


Bare Copper, Brass and Bronze Wire 

Standard C. C. C. Wire (Colonial Copper Clad) 
Weatherproof Wire Rubber Insulated Wire 
Lead Covered Cables of all kinds 


Cable Accessories 


Cable Terminals Cable Junction Boxes 
“Ozite” Insulating Compounds, Etc., Etc. 


Standard Products were given the highest award 
in their class at the Panama-Pacific Exposition. 


Standard Underground Cable Co. 
Pittsburgh, Pa. 


Boston Philadelphia Chicago 
New York San Francisco St. Louis 
i and in other principal cities 


oH 


The above motors range from 1-32 to 

1 H. P. all voltages, direct current. 
They are the most compactand rugged 
x small motor on the market. 


{ALL PRODUCTS ARE GUARANTEED 


STAR FAN and MOTOR WORKS 
248-247 N.J.R.R. Ave., Newark, N. J. 


ROEBLING 
ELECTRICAL WIRES 


TrolleyWire Strand 


John A. Roebling’s Sons Company 


Manufacturers of 


WIRE ROPE, STRAND, TELEPHONE, COPPER, FLAT, 
SPECIAL. SHAPE AND MISCELLANEOUS WIRES, 
INSULATED WIRES AND CABLES 


TRENTON, NEW JERSEY 
Agencies and Branches: 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Sesttle Portland, Ore. 


AORDARSON 
“ANS FORMERS 


FOR EVERY PURPOSE 


FHORDARSON ELEC. MFG. eo. cuicaco 


For 30 Years the Standard 


“O. K.“ Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproot 
Railway Feeder Wire 
Slow Burning Wire 


Phillips Insulated Wire Co. 


PAWTUCKET, R. I. 


Mexican Branch 
Cia Mexicana de Alambre “Philips,” Mexico City 


SMOORE G 


Insulated Blectric Wire 


It you want the best quality and service in 
Insulated Electric Wire COME TO US. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


ALFRED F. MOORE, 20 % grp nl 


Southern Representation 


Chatta Armature Work 
| ee 
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NOW READY 


INTERIOR 
WIRING 


And Systems for Electric 
Light and Power Service 
A Manual of Practice! for 
Electrical Workers, Con- 
tractors, Architects and 
Schools. 


By Arthur L. Cook, 
Pratt Institute 


This book is packed with useful information—every- 
thing that you should know about systems for electric light 
and power service. It will answer almost every question 
that is liable to come before you. Send for your copy— 


today. 
426 pages, 4% x 7X, illustrated. 
Flexible Binding, $2.00 net. 
Technical Journal Co. 
Woolworth Bldg. New York City 


ThisWireReel 
and Meter 


will save time and 


money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
kor wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 


Minneapolis, Minn. 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable; very strong ; 
reasonably priced. No stronger guard 
made. 


One of many factory needs and 
money savers shown in Our Cat- 
alog. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 


“eg, 


Price, Cloth, $1.00 


Front Connected 
Catalog mailed on request 


PERFORATED METALS 


for 
ALL PURPOSES 


Such as 


Ventilation 

Electrical Devices 
Phosphate Screens Sugar, Flour and Rice Mills 
Coal Screens “urfacing for Sand Rolls 


Send for Metal Sample Plate and Circular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


We will buy any platinum scrap you may have on hand, 
or exchange it for 


BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO., INC. 


C. O. BAKER, Pres. C. W. BAKER, V. P. 


NEWARK, N. J. 


Cotton Seed Oil Mills 
Cotton Gins 


New York Office: 
30 CHURCH ST. 


T 
STREET LIGHTING FIXTURES 


Ornamenta] Lighting Poles Pot Heads 


Automatic Cutouts 
Mast Arms Absolute Cutouts 
Mast Arms Counterweights Incandescent Fixtures 
Malleable Iron Brackets & Pins Goosenecks 


Send for Catalog and Prices 


THE BRADY ELECTRIC & MFG. CO. 
i NEW BRITAIN, CONN. 


WE PURCHASE 


Burned-Out Lampe, both Carbon and Tungsten Types, 
at Prices that are satisfactory to you, and we can sell you 


BOSTON-ECONOMY LAMP DIVISION 


Electrician Operating 


By Henry C. Horstman and Victor H. Tousley 
A Hand Book for Men in charge of Electrical Apparatus, Repair 
Men, Trouble Men, Lamp Trimmers and Electricians Generally 
Leather, $1.50 


TECHNICAL JOURNAL CO., Woolworth Bldg., New York 


KNIFE SWITCHES 


From 30 to 5000 AMPERE 
Back Connected 


Frank ldam Electric Co, St. Louis, Mo. 


— sss 


ELECTRICAL AGE 


and Testing Manual 


JuLy, 1917 


Fou Take No Chance 


in placing your 
Orders for Electrical Supplies 


with 


Southern Electric Co. 


BALTIMORE, MD. 


Distributors of G. E. quality material. 


„Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments” | 


(KEEP WELL COVERED. 
WHEN NOT IN USE 
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TRADE MARK 


YAGERS 


REG. U.S. PAT. OFF. 
NOS. 47264 & 83460 


SOLDERING 


Woolworth Bldg. 


BEST GRADE RENEWED LAMPS 


— 


HUDSON, N. Y. 


Interior Wiring 


A Manual‘of Practice for Electrical 
Workers, Contractors and Schools 


Price, $2.00 


TECHNICAL JOURNAL CO. 


i 


YAGER’S 
FLUXES 


Have you tried YAGER'S SOLDER- 
ING SALTS in the new enameled 
screw top can container? Same price 
as for the bottles. Packs better; ships 
lighter; keeps its dry granular salt 
form, and will not corrode. Ask to 
see YAGER’S in its new dress. It does 


the work for others. It will do yours 
Use YAGER’'S SOLDERING PASTE 
in collapsible tubes for your kit; in tin 


boxes for the bench. Yager’s Paste 
means no waste. 


ALEX. R. BENSON CO. 


New York 


BOTH CARBON AND TUNGSTEN TYPES 
We guarantee you most for the money 


128 Maple Street 
National Lamp Works of General Electric Co. 


DANVERS, MASS. 


SE ——— Ea RF SE SE Sta AA 
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THE CLEARING HOUSE 


FOR SALE 


OR SALE—42 Complete New, 6 Am- 
F pere, Form 7 Thofnson, General 
Electric Enclosed Arc Lamps for A.C. 
Multiple Circuits. We are spot casn 
purchasers of motors, generators and 
all other electrical apparatus. A. Wer- 
by & Co., 287 Atlantic Avenue, Bos- 
ton, Mass. 


Eo SALE—1250 Lb. new sheet brass 

at 34c per lb.; 14 gage, 4% in. 
wide and 8 ft. long. Apply Atlas Metal 
& Supply Co, 217 E. Soth St., New 
Vork, N. Y. 


() NE-*s H.P. De La Vergne Oil 
Engine. Run only one year. Fine 
condition. $390.00. One—Direct Con- 
nected Unit consisting of 50 H.P. Fair- 
banks-Morse Oil Engine direct connect- 
ed to a 30 kw. Fairbanks-Morse, 125 
Volt D. C. Generator. $750.00. One 
10 H.P. Olds Oil Engine. $225.00. All 
quotations F. O. B. Miami, Fla. The 
Electric Motor Exchange, Miami, Fla. 


C 


50 KW. Set—Bargain 


(; SERAL Electric, 50 kw., 268 rev., 
120 volt, compound wound, Form 
L, direct current generator, direct con- 
nected to Fleming-Harrisburg engine. 
Steam Pressure, 100-125 pounds. New 
extra armature included. Immediate 
shipment. Well cared for. $900. E. E. 
Co., Post Office Box 417, Troy, N. V. 


— . — 
200 Motors For Sale 


}]{ OLTZER-Cabor, Robbins & Myers 
(Standard) and Eck 110 volts D. 
C. motors of 1-8, 1-6 and 1-4 hp., at 
Various speeds, for immediate delivery. 
All in fine condition. F. Geesey, 170 
Washington St., Newark, N. J. 


— — 
Machinery Wanted 
NE 150 kw., 3, 400 or 3.300 v., 25 cy., 
3 phase A. C. Generator. One 200 
bp. 3 phase, 25 cy., 3,300 or 440 v., 
speed 500 r. p.m. motor. One 30 hp, 
440 or 3,300 v., 25 cy., 3 phase motor. 
One 125 hp., A. C., 440 v., 3 phase, 25 
Y. motor. Two 75 k w., 25 cy., 330 or 
40 v. transformers, 15,000 ft. of 1-0 
hard drawn copper wire for immediate 
delivery, The Low Moor Iron Co., of 
Virginia, Kay Moor, W. Va. 


RATES 


“Position Wanted” advertisements 50 
cents for 25 words or less; additional 
words one cent each. “Help Wanted,” 
“For Sale,” etc., advertisements $1.00 
for 25 words or less; additional words, 
five cents each. Special rates for dis- 
play advertisements. 


Replies may be sent care of 


ELECTRICAL AGE 
Woolworth Building, New York’ 


BUSINESS OPPORTUNITIES 


; WE are prepared to Purchase or 


finance Public Utility Properties 
with records of established earnings. 
Correspondence is invited. Taylor, 
Dodge & Ross, Investment Bankers, 
111 W. Monroe St., Chicago. 


Wanted—Public Utilities To Sell 


T single plant owner or the syndi- 
cate operator can realize without 
publicity as we have a large number of 
buyers and submit each property to but 
one purchaser, making no promiscuous 
offerings. I have a quick buyer for 
Kansas utilities. G. Y. Bonus, 140 S. 
Dearborn St., Chicago, III. 


Part Interest For Sale 


HREE-FIFTHS interest in paying 
light plant. For particulars address 
W. S. Dawson, Cordon, Texas. 


AND Cleanser, wonderful remover 

of dirt and grease. Guaranteed 

not to contain any injurious substances 

and to last I year. 25c. Hand-cleanser 

Co., 173 Uhland Terrance, N. E., Wash- 
ington, D. C. 


The Proper Card for You 


Your business is vastly too important to be 
rcpresented by anything less than a 


Wiggins Peerless Patent 
Book Form 


POSITIONS OPEN 


Won — Experienced Operators 

for a large hydro-electric power 
house located in Northern New York. 
Good living conditions. Salary $85.00 
per month. Eight hour shift. Give 
references and list of former employers. 
Apply H. F. W., care ELECTRICAL AGE. 


W ANTED—Technical Men with prac- 

tical experience for testing auto- 
mobile starters. Must be experienced 
in A.C. and D.C. electrical apparatus. 
The J. O. Heinze Co., Springfield, Ohio. 


W ANTED—Traveling Salesman for 

high class specialty to the trade, 
either salaried or side line on commis- 
sion. Jones Motrola, Inc, 29 West 
35th St., New. Vork City. 


ANTED Electrical draftsmen for 

high tension station and sub-sta- 

tion design wanted, excellent working 

conditions with good future. Address 
P. O. Box 1902, Philadelphia, Pa. 


RMATURE winder for general re- 

pair shop wanted, capable of mak- 
ing ordinary forms, familiar with A.C. 
and D.C. winding. Give full particulars, 
past experience and wages expected. 
Good opportunity. Guyan Machine 
Shops, Logan, W. Va. 


—ũ ę —— —— 
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. winder on motors, field, 

commutators, generators, etc., mid- 
dle aged man with years’ experience. 
Electric road or steel plant or private 
plant of any kind. Address Box 17 
care ELECTRICAL. AcE, Woolworth Bldg., 
New York, N. Y. 


— — — —— 
MISCELLANEOUS 

— aaaaħÁ 

Electricians and Armature Winders 


CEND $1 for 14 blue prints of motor 

windings, 10 A. C., single, two and 
three phase and 4 D. C. or set of 20 A. C., 
4 D. C. and 4 rotary converter draw - 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 
ver, Colo. 


ELECTRICAL AGE 


THE CLEARING HOUSE 


$ Buy at a Big Saving $ 


One Westinghouse Direct Current Generator 
75 K. W. 125-250 Volts, 300 Ampere. 225 R. P. 
M. Serial No. 683770 — connected to Russell 
Engine, complete with switch board. 


One Westinghouse Direct Current Generator, 
40 K. W., 125-250 Volts, 160 Ampere. 325 R. P. 
M. Serial No. 681,459 — connected to Russel 
Engine, complete with switch board. 


For further particulars and prices write 


The Hoover Suction Sweeper Co. 
New Berlin, Ohio 


For Sale 
Oil Engine, 180 H.P. Fanchetti type De La Vergne. 


Burns fuel oil of 20 degrees gravity or lighter with 
economy of 6 lb. of oil per horse power hour. En- 
gine now running but is to be supplanted by larger 
source of supply. 500 volt d.c. generator can be sold 
with engine. The Snead & Co. Iron Works, 100 Pine 
St., Jersey City, N. J. 


Partners Wanted 
Mechanical engineers, officemen and salesmen to take 


at a bargain three-fourths of the $200,000 capital, plant 
and patents of the Motsinger Rotary Engine Co. and 
reorganize same for production. Engine fully develop- 
ed and needed in Navy., Plant worth twenty-one 
thousand, free of debt and ready to run. N. H. Mot- 
singer, Fredonia, Pa. 


For Quick Sale 
One 150 KVA. 480 V. 60 Cy. 3 Ph. 900 R.P.M. Al- 
lis-Chalmers Belted Alternator and 4 KW. 120 V. 
Belted Exciter. Each Machine complete, Pulley, Rails 
and Rheostat. Available July ist. First good offer 
takes it. Used six months. Sullivan Supply Com- 
pany, Saginaw, Mich. 


Weare prepared to make small and large 


Gray Iron 
Castings 


and do 


SPECIAL MACHINE WORK 
FOR THE TRADE 


Correspondence solicited and prices gladly furnished 


THOMASVILLE IRON WORKS 


Thomasville, Ga. 


LARGEST TRANSFORMER STOCK IN UNITED STATES 


Co-operating with the Kuhlman Electric Company, we can 
offer at prevailing prices, the following new transformers 
for immediate delivery. 
2200 volt primary, 110-220 or 220-440 volt secondary, single 
hase, all sizes up to 30 KVA. 
volt primary, 110-220-440 volt secondary, single phase, 
sizes up to 10 KVA. 
2200-4400 volt primary, 110-220-440 volt secondary, three 
phase, sizes up to 20 KVA. 
We are constantly putting through all sizes for stock and 
can offer the following schedule of deliveries: 
Any sizes up to 30 KVA.—10 days to 2 weeks 
30 to 7 KVA.—2 to 3 weeks 
75 to 200 KVA.—3 to 4 weeks 
Deliveries of other sizes—3 to 6 weeks 


Particular consideration given to jobbers and Central 


Stations. 
STEAM & ELECTRICAL MACHINERY COMPANY, 
BAY CITY, MICHIGAN. 


FOR SALE 


I. T. E. CIRCUIT BREAKERS 
3 PHASE, 440 VOLTS 
2—500 amp. capacity 
1—1600 amp. capacity 
1—2500 amp. capacity 
1—4000 amp. capacity 
All automatic except 4000 amp.; mounted on two inch 
polished black slate. All in good condition—some prac- 
tically new. 


CLINCHFIELD PORTLAND CEMENT CORP, 
KINGSPORT, TENN. 
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The Arnold Company 


ENGINEERS— CONSTRUCTORS 
ELECTRICAL—CIVIL - MECHANICAL 


108 South La Salle Street 111 Broadway 
` CHICAGO NEW YORK 


H. M. BYLLESBY & COMPANY 
ENGINEERS 


Trinity Akg 88 rst pA lal W e 
1 an mere as 
g Bank Buliding 


Examinations and Reports. Utility Securities bought and soid 


HUGH L. COOPER & CO. 
GENERAL HYDRAULIC ENGINEERING 
Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants 
101 Park Avenue New Yerk 


SANDERSON & PORTER 


ENGINEERS 


NEW YORK 
52 William St. 


CHICAGO 
| 72 West Adams St. 


SAN FRANCISCO 
Nevada Bank Bldg. 


Your Professional Card 


in this space reaches over eight thous- , 


and possible users of your services 
—rates on request. 


DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 
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STONE & WEBSTER 


Industrial Plants and Buildings, Steam Power Stations, 

Water Power Developments, Substations, Gas Plants, 

Transmission Lines, Electricand Steam Railroad Work. 
NEW YORK BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 


MANAGERS OPERATORS 
43 Exchange Place NEW YORK 


CHICAGO SAN FRANCISCO 


THE CLEARING HOUSE 


OPPORTUNITIES 


For the Wide-awake Electrician—Machinery, Positions, 


Agencies, Etc. 
READ PAGE 61 


Electrical Testing Laboratories 


Electrical Department 
Tests and investigations of electrical instruments, apparatus and 
materials. Inspection of electrical material and apparatus at fac- 
tories. Tests and investigations made anywhere. 
Photometrical Department 
Photometrical tests of all forms of commercial illumimants. Illu- 
mination tests made anywhere, indoors or outdoors. 
General Testing Department 
Mechanical tests. Chemical tests. Coal and ash analyzed. 
ae tested. Tensile, compression and torsion tests of structural 
and engineering materials, i 


80th Street and East End Avenue 
New York, N. Y. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 


Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 
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air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressors. 
Allis-Chalmers Mfg. Co. 


Air Washers 

Spray Engineering Co. 
Alarms. 

Western Electric Co. 


Ammeters and Voltmoeters. 
Duncan Blectric Co. 
General Electric Co. 
Nerfon Electrical Inst. Co. 
Western Electric Co. 
Westinghouse Elecctrical & Mfg. 
©. 


Annunciators. 
Western Electric Co. 


Armatures. 
Chattanooga Armature Works. 


Attorneys— Patent. 
Geo. P. Kimmel. 


Battery Chargers. 


neral Electric Co. 
estinghouse Nlec. & Mfg. Co. 


Bettericse—Dry. 


Novo Manufacturing Co. 
Southern Electric Co. 
Western Electric Co. 


Batteries—Dry Storege. 


Batteries—Primary. 
Western Elec. Co. 
Bells. 
Southern Electric Co. 
Weatern Electric Co. 
Belg Dressing. 
Dixon Crucible Co., Jos. 


Bonds and Stocks. 
Electrice Bond & Share Co. 


Books,—Technical & Practical 
McGraw-Hill Book Co. 
Technical Journal Co. 


General Electrice Co. 
Westinghouse Elec. & Mfg. Co. 


Boxes—Cutout. 


Adam Electric Co., Frank. 
Columbia Metal Box Co. 


Doz. Fuse. 
General Electric Co. 


Boxes—Meter. 
Adam Electric Co., Frank. 


Boxes—Onutiet and Junction. 


Adam Electric Co., Frank. 
Columbia Metal Box Co. 
National Metal Molding Co. 


Brushes — Motors and Gen- 
eal ere. 


National Metal Molding Ca 
Bus Bar rte. 

Delta Bor? Bec. Co. 
Cabinets. 


Frank Adam Diectrie Co. 
Columbia Metal Box Co. 


Oable—Acrial Pewer—(fee Wires 
and Oabies.) 


Cable—lInsulated. 
Okonite Co., The 
Standard Underground 

Co. 


Cable 


Cable—Steel Taped. 
Standard Underground 
Co. 


Cable—Submarine and 


Cable 
Lead- 


Covered. 


Hazard Mfg. Co. 
Moore, Alfred F. 
Okonite Co., The 
Rome Wire Co. 


Brandard Underground Cable 
o. 


Oabkc—Telephone. 
(See Wires and Cables.) 
Cable—Underground. 
Okonite Co., The 


Cable Junction Boxes. 
e Underground Cable 
o. 


OCarbons—-Brushes. 
Dixon Crucible Co., Jos. 


Oireult Breakers. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co 


Cleats. 


National Metal Molding Co. 
Thomas & Sons, R 


Colls (Armature and Field). 
Chattanooga Armature Works 


Colle—Choke. 
General Electric Co. 


Colle—Induction. 
Western Electric Co. 


Colis—8 park. 
Western Electric Co. 


Commutators. 
Chattanooga Armature Worke. 
Coil Taping Machines. 
Chattanooga Armature Works. 


Compounds—Bolier. 
Dixon Crucible Co., Joseph. 


Condensers. 


Allis-Chalmers Mfg. Co. 
Westinghouse Elect. & Mfg. Co. 


Conductors—Armored. 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit Fittings. 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Oonduit—Fiexible. 


American Circular Loom Co. 
National Metal Molding Co. 
Tubular Woven Fabrie Co. 


Conduit—Interior. 


Amefican Circular Loom Co. 
American Conduit Mfg. Co. 
National Metal Molding Co. 
Tublar Woven Fabrice Co. 
Youngstown Sheet & Tube Co. 


Conduit—-Rigid. j 
American Circular Loom Co. 
National Metal Molding Co 
Youngstown Sheet & Tube Co. 
Conduit - Underground. 
Write the Ad Editor 


Connectors and Terminais. 
Dossert & Co. 


Construction Material. 
Southern Electric Co. 


Controllers. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Dlec. & Mfg. Ce. 


Cooking Apparatus—Electrical. 
1 N Apperatue—Elee- 


Cooling Syetemse—Air 
Spray Engineering Co. 


Cerds. 


Moore, Alfred F. 

Samson Cordage Works. 

Standard Underground Cable 
o. 


Cord— Are Lamp. 
Samson Cordage Works. 


Cord—Fiexible. 


American Elect. Works. 
Okonite Co., The 

Samson Cordage Works. 
Southern Electric Co. 

Standard Underground Cable 


Co. 


Cord—Telephone. 


Moore, Alfred F. 
Standard Underground Cable 


Co. 


Cord, Trolley. 
Samson Cordage Works. 


Crane Motors. 
Westinghouse Elec. & Mfg. Co. 


Croes-Arme. 


Southern Excbange Co., The 
Western Electric Co. 


Cut-Outs. 
Brady Elec. & Mfg. Co. 
General Electric Co. 
Cut-Outs—Automatic. 
General Electric Co. 


Dynamos and Motors 


Hand.) (Becond- 


Atlanta Electric Machine Ce. 


Chattanooga Armature Works. 


A. F. DAUM Co., Pittsburgh, Pa. 


Electrical Repairing. 
Chattanooga Armature Works. 


Electric Fixtures. 


Adam Dlectric Co., Frank 
Southern Electric Co. 


Electric Signs—(See Bigas). 


Electric Sign Fiashers— (Bee 
Flashers—Electric Sign). 


Engines—Gas and Gasoline. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Mach. Ce. 


Engines—Steam. 


Allis-Chalmers Mfg. Ce 
Westiughouse Mach. Ce. 


Eng ineers—Consulting. 


Arnold Co., T'he 
Byllesby, H. M. & Co. 
Cooper, Hugh L. & Çə. 
Sanderson & Porter. 
Stone & Webster Bngineertng 
Corporation. 

White & Co., J. G. 

Etching Solution. 


Union Electric Co. 


Fans—Exhaast. 


Peerless Elec. Co., The 


Robbins & Mvers Co. 

Southern Hleetrie Co. 

Star Fan & Motor Works. 
Western Electric Co. l 
Westinghouse Elec. & Mfg. Ce 


Fan Motors. 


General Blectric Co. 

Robbins & Myers Co. 

Peerless Elec. Co., The 

Pittsburgh Elec. Specialties Co 

Southern Blectric Co. 

Star Fan & Motor Works. 

Western Electrie Co. 

Westinghouse Electrice & Mre 
o. 


Fibres. 


Continental Fibre Co. 
i Underground Cabi: 
O. 


Financial, 
Electric Bond & Share Ce 


Fixtures—Lighting. 


Adam Electric Co., Fraak 
Southern Electric Co. 


Frictien Tape and Olethe. 
Okonite Co., The 
Frosting Solution. 
Union Electric Co. 


Fuses—Electriec. 


Daum Co., A. F. 

Delta Star Elec. Co. 
Economy Fuse & Mfg. Ce. 
General Electrie Co. 
Western Electric Co. 
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Looseleaf Laboratory Manual 
in Electricity 
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ELECTRICAL MEASUREMENTS 


AND TESTING 


Direct and Alternating Carrent 


By CHESTER L. DAWES, B. S. 


This manual is made up of a series 
i of 39 loose sheets collected together 


in a binder. 


The material which is 


given will be found useful by every- 
one concerned with the study of 


electricity. 
to you today. 


Have this manual sent 


39 exercises, 8x10%, with diagrams and cuts 


Paper cover, 75 cents, net 


ELECTRICAL AGE 


WOOLWORTH BLDG. 


NEW YORK 


FO 


“Why Does That Motor 
Ran Hot? 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
clans. This work is 
intended mainly for those 
who have to do with the 
installation, operation, 
testing, maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treat the prin- 
ciples underlying the 
construction and the test- 
ing of the various devices 
very fully, as well as point- 
which tests are made and 


€ symptoms by which many troubles indicate 


Cloth, $1.00 
Leather, $1.50 


TECHNICAL JOURNAL CO. 


fy 
„ 

ing out the practical manner in 

themselves. 

Prices, 
Postpaid, 
Woolworth Bldg. 

i 


NEW YORK 


Multi Refillabe Fuse Co. 


Fuse Boxes. 
(See Boxes—Fuse.) 


Gas Engines. 
Allis-Chalmers Mfg. Co. 


Generator Brushes—(See Brush- 
eo—Motor and Generator.) 


@enerators and Motors. 
Allis-Chalmers Mfg. Co. 
General Dlectrie Co. 

Robbins & Myers Co. 
Southern lectrice Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Ce. 


lobes, Shades, etc. 
General Electric Co. 


Graphite. 


foseph Dixon Crucible Ce. 
Detroit Graphite Co. 


Gand Lamps—Electric. 
Southern Blectric Co. 


@angere—Cable. 
3 Underground Cable 


Lenting Apparatus—Electrical. 


General Blect. Co. 

Western DBDlectric Co. 

. Bie. & Mfg. 
0. 


Weiste—Electric and Steam. 
Allis-Chalmers Mfg. Co. 


Mydraulic Machinery. 
Allis-Chalmers Mfg. Co. 


injectors. 
Bristol Co. 
Duncan Electric Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Blec. Inst. Co. 


instruments—Electrical. 
Duncan Elec. Mfg. Co. 
General Electric Co. 
Norton Blectrical Inst. Co. 
Western Dlectrie Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Blectrical Instrument 

0. 


Insulators. 
Brookfield Glass Co. 
General Hleetrie Co. 
Locke Insulator Co. 
K. Thomas & Sons Ce. 


Insulating Material. 
American Electrical Works. 
Brookfield Glass Co. 
Centinental Fibre Co. 
General Electric Co. 
Moore, Alfred F. 
Okonite Co.. The 
standard Underground Cable 

o. 


Thomas & Sons Co., R. 
Westinghouse Elec. & Mfg. Co. 


lasulstor Pins. 


Southern Exchange Co., The 
Thomas & Sons, R. 


frone—(Electrical). 


Southern Elec. Co. 
Ne Dleetrie & Mfg. 
o. 


Lamp Oord. 


Moore, Alfred F. 

Sampson Cordage Works. 

Standard Underground Cable 
Co. 
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Lamp Guards— 
McGill Mfg. Co. 


Lamps—Carbon Are. 


General Blectric Co. 
Western Blectric Co. 
Westinghouse Hlee. & Mfg. Ce. 


Lam:e—Filaming Are. 
General Electric Co. 


Western Blectric Ce. 
Westinghouse Bleet. & Mfg. 
o. 


Lamps —Incandescent. 


Boston Economy Lamp Div. 
Edison Lamp Works. 
Hygrade Lamp Co. 

General Electrie Co. 

National Lamp Works. 
Southern Electrie Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 
Westinghouse Lamp Ce. 


Lemps—Miniature, 


General Blectric’ Co. 
Southern Electric Ce. 


Lampe--V apor 
Cooper Hewitt Electric Ce. 
Lanterns—Electric. 
Southern Blectrie Ce. 
Lead-Covered Wires. 
Okonite Co., The 


Lighting Systems. 
Schug lee. Mfg. Co. 


Lightning Arresters. 


Delta - St lee. Co. 

General Electric Co. 

Westinghouse Blect. & Mfg. 
o. 


Line Material. 


General Blectric Co. 
Western Bilectric Ce. 
Westinghouse Elec. & Mfg. Ce. 


Lubricants. 

Calebaugh Self Lubricat 

Carbon Co., Inc. ins 

Dixon Crucible Co., Jos. 

Galena Signal Oil Co. 
Machinery Guards—Perfeorated. 

Erdle Perforating Co. 
Machine Shop Lighting 

Cooper Hewitt Electric Co. 
Magnet Wire. 

American Steel & Wire Ce 

Hazard Mtg. Co. 

Alfred F. Moore 

Standard Underground Cable 

o. 

Western Blectrie Co. 
Mechanical Stokers. 

Westinghouse Machine Ce 


Mercury Rectifiers 

Cooper Hewitt Electric Co. 
Metal—Perforated. 

Erdle Perforating Co 
Metal Punching. 

Erdle Perforating Cu. 
Metals. 

American Platinum Works 
Meters. 


Duncan Electric Mfg. Co. 
estinghouse Blectric & Mtg. 


o. 
Weston Elec. Instrument Ce. 


Mining Machinery. 
Allis-Chalmers Mfg. Co 
General Bilect. Co. 


Molding—Metal. 
National Metal Molding Ce. 
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| A Satisfied Customer Is Your Best 
Advertisement 


His satisfaction with ‘‘Electric Service’’ depends largely 
upon his experience in its application to his particular 
problems. If he has had motor troubles he is not likely 
to be an enthusiastic booster for electric power. 


Your own interests therefore require that 


The Motors on your Power Lines should not only 
be efficient but thoroughly reliable. N 


We are anxious for you to know how completely 


Allis. Chalmers Motors meet these requirements, 


Central 


how design, workmanship and materials all contribute to make 

a dependable motor how rugged construction, moisture-proof i 
coils and dust-proof bearings give added ability to meet emer- 
gency conditions and insure long life and low maintenance 

charges. 


Station 


Our bulletins describe these motors. Our offices will be 
pleased to tell you more about them and to assist in the 
selection of a motor for any particular service. 


Allis-Chalmers Manufacturing Company 
MILWAUKEE, WISCONSIN 10 


Offices in All Principal Cities 
Canadian Representatives: Canadian Allis- Chalmers, Ltd. 


Managers 


Electric Row Boat Motor 


Toronto, Ontario 


Benjamin Electric Mfg. Co. 
National Metal Molding Co. 


Pelese—Ornamental Street. 


Resistance Units. 


General Electric Co. 
Ward Leonard Electric Co. 


Make y 0 A wlectric 
F Brady Elec. & Mfg. Co. Resistance Wire (See Wires). 
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Open Window Battery = Western cue Co. ä | 
Look inside your storage battery through the patented = $ 
8 iyto. “if you need a new automobile starting Battery buy s A Pereeain. National Metal Molding Ce. 
MOTORCYCLE ELECTRIC LIGHTING SYSTEM R. Thomas & fons Ce. Screens and Sleves—PFerferateé. 
e Jewel Generator Motorcycle Storage Battery and complete lighting 
system is in — — Agents wanted .Write for arene aud —— P. S Fot-Heads. Erdle Perforating Co. 
JEWEL ELECTRIC COMPANY, 112 N. Fifth Ave.. Chicago Brady Elec. & Mfg. C 
e . 0. 
9 me Pa r Segment Cement. | 
ndar ndergroun Cable 
Co. g Acme Compound & Mfg. Ce | 
Producers—Gas. Bearchlights. 
BUYERS CL ASSIFIED INDEX C 9 Westinghouse Machine Ce. General Electric Co. J 
( on d) Pumps. Sewing Machine Metors. if 
Allis-Chalmers Mfg. Ce. Westinghouse Elec. & Mfg. Ce 
acters) RRV Rail Bonds. Weston Electric Co. | 
Adam Electric Co., Frank 
Motors—Small. General Electrie Co. % a e re Os: Sockets and Receptacles. 


Jewel Electric Co. 
Wisconsin Electric Co. 


Western Electrice Co. 
Westinghouse Elec. & Mfg. Ce. 


Roebling’s Sons Co., J. A. 


General Electric Co. 
National Metal Molding Ce 


Patents. Receptacies—(See Sockets). 

@lle—(BSes Lubricante). Geo. P. Kimmel Socket Turndown. 
S Illusmilnsting. Rectifiers. Benjamin Electric Mfg. Co. 

Galena Signal Oil Ce. Perforated Metals. General Electrie Co. General Electric Co. 0 
Sai Erdle Perforating Co. Westinghouse Elec. & Mfg. Co. r 

i Phetemeter Standards Svidering Irons. 
Conduit Elec. Mfg. Co. : Reels. Westinghouse Elec. & Mfg. Ce , 
Ileetrieal Testing Laberater- 

@uenizers ies. Minn. Blee. & Cons. Ce. i 


General Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


Pins—Iroea. 
Southern Exchange Co., The 


Reflectors. 


S sidering Material 
Alex R. Benson Co. 


Painte—Graphite. Erdle Perforating Co. 
Derolt Graphite Co. Platinum. General Electric 8 8 Solenoids. 8 
estinghouse Elec. : General Electric Co. 
Painte—Insulating. 1 3 Works. s 


mrandar’ Underground Cable 
0. 


Nuss — Flesh and Beceptacies. 


Resistance Rods. 
Dixon Crucible Co., Joseph 


Stage Lighting Apparatus. 
General Electric Co. 
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has the insulation 
warped? 


—and caused unreliable service and 
frequent adjustments of your apparatus? 
BAKELITE-DILECT@ withstands a tem- 
perature of 300 F. and is impervious 
to water and acids. We guarante that 


BAKELITE - DILECTO 


Will Not Warp 


It is the perfect insulation for appara- 
tus installed in battery rooms and lo- 
cations subject to extreme changes of 
temperature. It does not deteriorate 
with age and a sheet %-in. thick has a 
dielectric strength of 100,000 volts. 
Sheets, rods, tubes and special shapes. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 


CHICAGO—McCormick Bidg. NEW YORK—Weolwerth Bldg. 
SAN FRANCISCO—Underwood Bldg. 

LOS ANGELES-—I. W. Hellman Bldg. 

PITTSBURGH—Commonwealth Bldg. 


Having trouble with noisy motors? 


$ 


True up the commutator surfaces and equip the 
machine with 


DIXON’S Graphite Brushes 


These self-lubricating brushes will maintain the smooth 


lark surface on the commutators that means continued 
silent operation. 


Incidentally you will obtain higher motor efficiency and 
notice a marked decrease in repair bills. 


rite our Electrical Service Department for descriptive 
bookiet No. 129-M, i j 


Made in Jersey City, N. J., by the 
Joseph Dixon Crucible Company 
DAG Established 1827 DOA 


M. 27 
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Staples—Insulating 
American Steel & Wire Ce. 


Starters and Controllers—Moter. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Steel Armored Wire. 


Okonite Co., The 
Standard Underground Cable 
Co. 


Stocks and Bonds. 
Electric Bond & Share Co. 


Stoves—Electric—(See Keating 
Apparatuse—Electrical). 


Strainers—Perforated. 
Erdle Perforating Co. 


Sabstations—Outdoor. 
General Electric Co. 


Supplics—Electrical. 


Delta-Star Blee. Co. 

General Electric Co. 

National Metal Molding Co. 
Western Elee. Co. 
Westinghouse Dlec. & Mfg. Co. 
Weston Elec. Instrument Ce 


Supplies—Telephone. 


Southern Blectrie Co. 
Western Blee. Co. 


Surfacing—Steel and Tin. 
Erdle Perforating Co. 


Sweepers— Vacuum. 
Hoover Suction Sweeper Co. 


GQ@witchboard Supplies. 
General Blectric Co. 


Switchbeards—Light , aad Pow. 
er. 


Frank Adam Blectrie Ce. 
Allis-Chalmers Mfg. Ce. 
General Electric Co. 

Western Elee. Co. 
Westinghouse Blec. & Mfg. Co. 


Switchboards — Telephone (See 
Telephene Equipment). 


Switehes— Flash and Snap. 


National Metal Molding Ce. 
Southern Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


Switches—Fuse. 


Detroit Fuse & Mfg. Co. 
Qeneral Electric Co. 
Krantz Mfg. Co. 


Switches—Kunife. 


Adam Elec. Co., Frank. 
Detroit Fuse & Mfg. Co. 

General Electric Co. 
Trumbull-Vanderpoel Dleetrie 


a . 
Westinghouse Elec. & Mfg. Ce. 


Switches—-Oll. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Switches—Pole Top. 


Delta-Star Elec. Co. 
General Dleetrie Co 


Switches—Remete Oontrel 
General Electrie Co. 


8 witehes—Time. 
Campbell Mlee. Co. 


Tape. 
American Electrical Works. 
Mechanical Rubber Co. 
Okonite Co., The 
Standard Underground Cable 
o. 


Telephone Equipment. 
Western Elec. Co. 


Terminals—Cable. 


Dossert & Co. 
Standard Underground Cable 
ò. ki 


Test Clips. 
Mueller. R. .. & Co. 


Testing Apparatus. 0 


Bristol Co. 
Thompson Levering Ce 


Testing—Electrical. 
l Testing Laborater: 


es. 
National Elec. Laboratories 


Theater Dimmers. 
General Blectric Co. 


Tools—Linemen’s. 


Oshkosh Mfg. Co. 
Western Elec. Co. 


Transformers. 


Allis- Chalmers Mfg. Ce 
Duncan Blectric a. Ce 
Enterprise Electrice Ce 
General Blectric Co. 
Kublman Blectric Ce. 
Moloney Electric Co. 
Pittsburgh Transformer Co. 
Thordarson Elec. Mfg. Co. 
Western Blee. Co, 
Westinghouse Plee. & Mig Ce 
Weston Elec. Inst. Ce. 


Thordarson Elec. Mfg. Co. 


Transformers—Bell Ringing. 
Rittenhouse Co. The A. BL 
Southern Blectrie Ce. 
Westinghouse Elec. & Mi. Co 


Turbines—Steam. 


Allis-Chalmers Mfg. Ce. 
penera! Dleetrie Ce. 


Vacuum Oeser. 


Hoover Zuetion Sw @s 
Western Blee. Cc 


Ventilators. 
Erdle Perforating Coe. 


Washing Machines—Biestete 
Western Blee. Co. 


Washers—Air 
Spray Engineering Co, 


Washers—lIron, Steel and Miss 


Chicago Mica Co, 
Erdle Perforating Ce. 


Water Wheels and Turbines 


Allis-Chalmerg Mfg. Co. 
Leffel & Co., James. 


Wattmeters—(See Instrumense- 
Electrical). 


Wires & Cables. 


American Blectrical Werd: 

American Platinum Werks 
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ro neu 

General Electrie Co. 

Hasard Mfg. Co. 

Lowell Ins. Wire Ce. 

Moore, Alfred F. 

Okonite Co., The 

Roebling’s dons Co., Joba A 

Phillips Insulated Wire Ce 

Rome Wire Co. 

Southern Electrie Co. 

Simplex Wire & Cable Ce 

Standard Undergrouað \ sw- 
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CONTRACTORS 


who keep a strict cost system, find that one item 
of construction expense may be cut four-fifths by 
discarding wasteful methods for progressive ones. 
You know the frequency with which fuses blow 


during construction work. 


When an ordinary 


fuse blows, it is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a ‘cartridge fuse—fibre shell, metal 


parts—are discarded just because a bit of inex- 


pensive fuse metal has let go. 


dreier FUSE 


ECONOMY 


BUT, when an 


blows, it is renewed on the job at a trifling ex- 
pense to do “SAFETY FIRST” duty until anoth- 
er overload ruptures the renewal link, whereupon 
the fuse is again renewed. Result—a saving of 


eighty per cent. in fuse up-keep cost. 


our expense. 


Prove it at 


Write for Free Samples and fer Catalog 11 


ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans St. 


CHICAGO 


Economy Fuses have been carefully investigated 
by the U. S. Government Bureau of Standards. 
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Okayed by Severe 
Field Service Tests 


Thousands of these clamps in daily service 
under every working condition have proven 
‘their ability to outlast and outwear the ordinary 


type. 


No wedges or bolts- works entirely automat- 
ically—adjustedina moment's time saves time, 


labor and material. 


The Automatic Cable Clamp 


should be on your lines—it’s advantages are at 
once apparent to the practical man. 


Write for descriptive bulletin and price list 


Union Electric Company 


Sole Selling Agents 


PITTSBURGH, PA. 
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MOLO 


FACT her are ST. LOUIS, U. S. A. and Windsor, Can. 


i NEW YORK 
DISTRICT OFFICES:— g0 CHURCH ST. 


Poles— 
(Southern White Cedar) | 


All sizes from 20 to 75 foot 
Large stock---quick shipment 
20 Different yards 


Cross Arms 


Long Leaf Pine | 
Unpainted --- Painted --- Creosoted ! 
Any size from 2 3-4x3 3-4 to 5x7 


From Producers to Consumers 
Write for Prices 


The Southern Exchange Co. 


97-99-101 Warren Street New York City | 


MOLONEY 
Transformers 


A typical installation 
of Moloney Station Type 
Power Transformers, 
1700 KVA bank operat- 
ing the Stewart-Warner 
Speedometer Plant on 
the lines of the Com- 
monwealth Edison Co., 
Chicago. 


C CO. 
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SAN FRANCISCO 
RIALTO BLDG. 


Guarantee Service, Efficiency, 
Economy and Safety 


Are you taking advantage of these most im- 
portant factors in your factory, home, or 
sales requirements? If not, let us explain 
to you why you should. Peerless Products 
are well designed, both mechanically and 
electrically, which means long life, low op- 
erating expense, and smooth running con- 


ditions. 


This enables us to guarantee 
PeerlessMotors unconditionally 


1-4 to 35 H. P. 
Write for Catalogue 
The Peerless Electric Company 


WARREN, OHIO 
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BROOKFIELO PATENTS 


aes TRADEMARKS DESIGNS 
GLASS INSULATORS ACTUAL search and report as to patentability FREE. 
Awarded gold medal at Panama Pacific 1917 Edition, 90 page patent book free. Tells what inven- 
. International Exposition, San Francisco, tors should know before applying for a patent. Investigate 
s for low and medium voltage insulators. my patent sales service. Terms moderate. High class 
THE BROOKFIELD GLASS COMPANY service. Prompt personal service. 
2 Rector Street, New York, N. Y. GEORGE P. KIMMEL 
Northern Electric Company PATENT LAWYER 
LIMITED 293 Barrister Bldg. WASHINGTON, D. C. 


Distributors, Montreal, Can. 


EVERY coil examined and . CONDUITS 

labeled under the direction 
gpa nee of the underwriters laboratories. 
foi ie! Ignition wire for autos, aw 
. motor boats and aeroplanes. 


Xduct' Galvanized. 
Electroduct' Enameled. 
I. oomflex Non-metallic. 


K 


Send for booklet fully describing Genuine Circular Loom’ Non- 
American Steel & Wire Company metallic. 
VCF American Circular Loom Co. 

Export 5 U. S. niee Products Co., New York 90 West St., N. Y. City 


Bare and Tinned Copper Wires 
Magnet 


VICTOR INSULATORS 


res The recognized standard of quality and service 


iat Rubber ico 5 „ “the Locke Insulator Mfg. Co. 
ROME WIRE CO. VICTOR, NEW YORK 
ROME NEW YORK ` 


BAMSON SPOT ARC LAMP CORD 


EN 
i = 
= — NEW CCDE 
WIRES & CABLES 2 
Solid braided A i i i 

rae a Ak ing N . metallic devices or H AZ A R D M J G. C O. 
Send for sample and catalogue. WILKES-BARRE. PA. NEW YORK PiSTSBURGH cHicage 

SAMSON CORDAGB WORKS > — æ - Boston, Mass. 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPH 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 


AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


Shadow Cord. Lamp Cord 
LOWELL INSULATED WIRE CO. 
Lowell, Mass. 
N.E.C.S. Wire Telephone Wire 


DETROIT 


i SA INSULATED 
OT 
COMPANY 


RUBBER COVERED I rororo san 
Co., I 
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Profits and Pricing. Cost of Public Service Supplies. Storing Coal Under 
Water. World’s Largest Self-Cooled Transformer. 


Practical Problems—Design and Construction of Transformers. Speed Control of 
Fan Motors. Current Required by Small Motors. Electrical Nuts To Crack. 
Resistors in Parallel. The Jackass Motor. 


¶ New Products Illustrated News Items covering electrical goods recently marketed 


. by electrical manufacturers. Devices for Light, Heat, and Power Service in the 


| Factory, Shop, Office, and Home. 


@ Trade News—Reflects the month’s activities among Manufacturers, Jobbers, 


Dealers, Central Stations, Contractors, and Societies. 


| 
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Technical Journal Co., Inc., 233 Broadway, New York 
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HE recently published list of prize win- 
ners in the 1917 Wire-Your-Home- 


Time Contest, conducted by the So- 
ciety for Electrical Development, 
contains the names of three contributors to 


HOW-I-DID-IT. 


These three men, who have done their 
share towards making HOW-I-DID-IT a 
success, and the thirty-four others to receive 
Wire - Your - Home - Time awards obtained 
contracts for wiring 2,633 homes. Many 
other thousands of residence owners were al- 
so signed up as a result of the efforts of 
salesmen who did not win prizes. 


Whether your solicitations in this national 
campaign resulted in a cash reward, or not, 
you gained materially in knowledge and ex- 
perience. 


The salesman who makes a practice of 
analyzing the different moves by which he 
obtains every contract—who knows exactly 
what arguments sold the prospect—invaria- 
bly gains more than the man who is merely 


well satisfied with having put across a sale, 
and lets it go at that. 


This is one of the best features about 
writing a HOW-I-DID-IT story. In addi- 
tion to helping those who read it, your ex- 
perience is of more value to you after you 
have analyzed the various steps that led to 
your getting the contract. 


There is also a good deal of satisfaction 
in knowing that you have done something 
for the benefit of all in your industry and 
there are the cash awards, too. For the best 
story each month $15.00 is paid, for the sec- 


ond best $10.00, and $2.00 each for every 
story published. 


If you haven’t yet written a story for 
HOW-I-DID-IT, jot down the facts in one 
of your selling experiences to-day. When 
you made the sale makes no difference. 


Your name should be listed among those 
who have contributed their experiences for 
the benefit of all. Write that story now. 


Westinghouse Lamp Company 


165 Broadway, New York 
Sales Offices and Warehouses Throughout the Country 
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What Does Transformer Workmanship 
Mean To You? 


If you are content with ordinary grades of magnetic sheet, insulation 
of only average quality, workmanship that cares more for short cuts than for 
thorough methods, then transformers of any make will satisfy you. In that 
case you should not order | 


PEERLESS TRANSFORMERS 


they are entirely too good for your re- 
quirements. 

But if you know and value the nice- 
ties of insulation at critical points, leads 
that never part company with their wind- 
ings, cores that run cool, anda mighty 
high all-day efficiency, then you should 
order Peerless Transformers. 


How do we doit? First of all we 
don't try to rush through a huge output. 
Inspection standards are never lowered 
to production. Ourengineers give closer 
supervision to manufacturing details. 
When there is need for a rush job, our 
organization is not hampered by red 
tape. 


Get acquainted with the Peerless line now ; you'll find it pays! 


The Enterprise Electric Company 
Warren, Ohio 


Fransformers of all kinds for all purposes 
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G-E Motors and Control increase production and reduce maintenance. 


ERE are some of the ways in which modern 
industry has been speeded up by putting 
electric power to work in the right place. 

Metal mines have boosted output to meet world- 
wide demands. Great central power plants in 
place of small local plants in coal mining areas 
now supply cheaper electric power per ton out- 
put for each mine. All tonnage records have 

een smashed in the steel industry. Greater 
automobile output has lowered prices and given 
better road transportation. More and better 
cloth has been produced at lower power costs. 
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General Office, Schenectadn NY. | 


The engineering problems solved in putting 
electric power to workin these and other indus- 
tries were many and intricate. Production of 
electrical equipment suited to this work and in 
quantities required is an important part of this 
company’s service to American industries. 

Any problem involving the use of power can 
be simplified by the application of electricity. The 
General Electric Company is well equipped to 
lend valuable assistance in working out such 
problems and is glad to co-operate with manu- 
facturers and engineers in every possible way. 
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lectric Power 


Sales Offices in all large cities 


7154 


ELECTRICAL AGE 


For Old Work Try Realflex 


AUGUST, IQI7 


Permanent, high-class electrical work demands an efficient, 
dependable, flexible armored conductor in all cases where rigid con- 
duit cannot be used. Both builders and electrical contractors are 


coming to realize this fact. 


This is true particularly where old buildings are to be wired 


in a safe and permanent manner. 
The installation of rigid conduit, 
or even of knob and tube work, in 
such instances requires the tearing 
up of floors and partitions, involv- 
ing expense and annoyance, with 
frequently very unsatisfactory re- 
sults. 


For work of this kind 


Electrical Contractors will find 


REALFLEX of great value. It 


is as flexible as a piece of rope. It 
has a smooth surface, with just the 
right degree of firmness to permit 
it being easily fished through parti- 
tions, between floors, around ob- 
structions and in different places. 


Further, REALFLEX is 
Really Armored. Its protective 
covering of heavily galvanized 


steel wire gives about the same protection as pipe, and 
installed under the conditions referred to in half the time. 


it can be 


Every electrical contractor should try out REALFLEX. 


All good jobbers have it or can secure it. 


The Youngstown Sheet and Tube Co. 


YOUNGSTOWN, OHIO 
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Wherever there is a wheel to turn we have the motor 
to turn it. Here are some of the features of the 


Western Electric 
Small Power Motors 


Low operating temperatures 
msured through exposure of 
field laminations to air. 


Your bolts 25 
rigidly fasten Grooved or 
end flanges . flat pulley 
furnished 


Accurately 
aligned 
bearings 


Bearing flan 
protect G nigral 


Oil cups and caps parts 


Interchangeable 
allowing inverted 
operation _ 


S 
Supporting feet 
' castas 
Part of flanges) 
One of our alternating current types ranging from 1-5O0th to 1-2 h. p. 


See our nearest house for prices or agency proposition 


Western Electric Company 


INCORPORAT 


* 


New Vork Atlanta Chicago Kansas City San Francisco 
Buffalo Richmond Milwaukee St. Louis Oakland 
Newark Savannah Indianapolis Dallas Los Angeles 


Philadelphi New Orleans Detroit Houston Seattle 
Bosto ee Dirin — Cleveland Oklahoma City Portland 


Pittsburgh Cincinnati Minneapolis St. Paul Omaha Denver Salt Lake City s 
Í EQUIPMENT FOR EVERY ELECTRICAL NEED N. 


© 
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“BRIGHTEST LIGHT 
LONGEST LIFE” 


EFFICIENCY 
LONG Lire 


me | © STRENGTH 


Reg. U. S. Pat. Off. 


This trademark always in 
red—on every Hygrade lamp 
and carton. A mark of success 
seen in successful places. 


Ak 
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TC 
AN 


* TU =. Yah 
Nn. * 


If you are not already familiar with the 
Novo Triple Guarantee: Absolute Non- 
Corrosion, Minimum Deterioration and 


ELECTRICAL AGE 


Our Ambition 


is to have Hygrade Tungsten and Gas- 
filled Lamps called the best lamps made. 


Thorough knowledge of the fundamentals 
of lamp manufacture; careful experimenting 
by our own scientists, a factory built 
especially for Hygrade, manufacturing under 
the direct supervision of the principals of 
the company. 


—this combination has produced results 
which make some of our friends say that 
we have achieved our ambition. 


HYGRADE LAMP CO 


G OFFIC 
ep FACTORY W saem Mass 


FOR ALL FLASHLIGHTS 


Novo Quality plus Novo Values plus 
Novo Service combine to make 


NOVO PRODUCTS a most profitable 


and desirable line for dealers to handle. 


Maximum Recuperation; you should write 
at once for particulars and catalogue. 


424-438 West 33” Street 


NEW YORK: 
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“You'll Make No Mistake If You Take This 
One---It Has a Robbins & Myers Motor 


In selling suction sweepers, wash- 
ing machines and other motor driven 
devices, the dealer has found it good 
business to recommend Robbins & 
Myers Motor-equipped devices. 


He knows that he can depend upon 
the motor to give reliable service. 
And he knows too, that the manufac- 
turer who supplies Robbins & Myers 
Motors on his machines is the kind 
who is building his machines on a 
quality basis throughout. Every sale 
of such machines is a builder of 
good will and business permanence. 


The dealer finds too, that he is 
talking a language the customer un- | 
derstands when he speaks of Robbins 
& Myers Motor Quality. Ten years 
of persistent advertising in the lead- - 
ing general magazines has made the 
R. & M. Motor known to everyone. 
It is the one motor which has been consistently advertised to the general 
public—the one everybody knows about. 


It pays dealers to take advantage of these facts by instructing their sales- 
men to speak of the Robbins & Myers Motor when selling machines which 


are equipped with them. And the dealer who is handling 
RY quality products will find that the majority of his motor-driven RY) 
devices are so equipped. 


THE ROBBINS & MYERS COMPANY 


SPRINGFIELD, OHIO 
New York Philadelphia Boston Buffalo Cleveland Cincinnati Chicago St. Louis San Francisco 


The World’s Largest Exclusive Manufacturer of Electric Fans and Small Motors 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 
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Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot 
water-heater that is inexpensive to buy and use, is easily 
installed, can’t be upset, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 
offer them a 


“GEYSER” Electric Hot 
Water Heater 


it’s as good as sold. Just a turn of the handle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 
is a ‘‘GEYSER dealer we forward them to him. Are you 
in line for this profitable year-round business in your \ocality ? 


Write to-day to 


4 


— Es Oe =~ “ 


Bridgeport Electric Man urin 
: sd ufactur g Co. Easily attached to any 
Bridgeport 2 Connecticut pipe —replaces the reg- 
i ular faucet. 
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The Underwriters’ 


label on 


DURADU 


(Reg. U. S. Patent Office) 


Means: 
It is fire resisting and waterproof and affords the 
right protection for wires. 
To know Duraduct is to use it—to use it is to 
profit. 


Learn why! All good jobbers sell it. 


TUBULAR WOVEN FABRIC COMPANY 


MANUFACTURERS PAWTUCKET, 
GENERAL SALES AGENT — A HALL BERRY 
71-73 Murray St., New York —* 9 So. Clinton St., Chicage 


Canada 
N Rent Compaity Distributors for 
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é — - THE BLACK DOTTED LINE IS THE MARK OF 
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Pour Service to Your Community 


demands continuous street lighting from dusk to dawn. 
An accidental out“ may mean the opportunity that a 
marauder is waiting for. You can’t explain then; the 
thing to do is to substitute now a 


KUHLMAN TRANSFORMER | UNDERGROUND TYPE 


for every suspected unit on your lines. For general Series - Multiple Transformers 


lighting and power there is a “Kuhlman” to meet every 
need, while for street lighting our SERIES-MULTI- 
PLE TRANSFORMER leads the field. When con- 
nected between the series line and the drop or riser to 
the lamp it insulates the latter effectually from the 
high potential of the former, and protects the lamp 
against destructive surges. The current will remain 
constant with 25% of lamps out—so there is a liberal 
margin of safety. 


Our guarantee says “Unconditionally” no chance for 
uncertainty as to your rights. What are your needs. 


Kuhlman Electric Co. 


Bay City Michigan OVERHEAD TYPE 


Buffalo, N. Y. Toledo, Ohio Minneapolis, Minn. Charlotte, N. C. 
280 Carolina Street 27-32 St. Clair Street 21 N. Sixth Street 17-19 E. Sixth St. 


SAMSON TURBINE WATER WHEELS 
HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY Are You Interested 


VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS A y 
in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
—— thousand miles and per thousand 
WATE TOR HONEN S kilowatt hours. Upon request we 


THEJAMESLEFFEL&CO, g. l , | formation nan 


— 


SALES ENGINEERS ° ° 
L. B. DOW, INC., 79 MILK STREET, BOSTON, MASS. Galena-Signal Oil Co., 
COLBY ENGINEERING CO., 70 FIRST ST,, PORTLAND, ORE. : 
H. H. WHITE, 378 PIEDMONT AVENUE, ATLANTA, GA. Franklin, Penn. 
WHM. HAMILTON CO., LTD., PETERBOROUGH, ONT., CANADA Electric Railway Department. 
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TRADE MARK Gegisterso U. & Pet Ormce 


cay Rise 
5 INSULATED 


SRS 


The STANDARD yo. 
RUBBER INSULATION 


TAL widespread use 
of a certain make of insu- 
lated wire confers upon that 
particular make a significant 
degree of distinction. 


OKONITE bears this dis- 


tinction because of the quality 
of its insulation. 


501 Fifth Avenue 
Corner 42nd. Street 
NEW YORK 
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THE NORTON 


(D' Areenval Type) 
SWITCHBOARD INSTRUMENTS 


QUALITY, 
ACCURACY and 
DURABILITY 


Norton Electrical Instrument Co. 


MANCHESTER, CONN, U. S. A. 


y 
for Discounts. 
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Once an Ostrich was fright 
end in a rocky country and 
could find no place to hide 
his head — now with typical 


Ostrich preparedness he car- | 


ries a basket of sand to pro- 
vide a handy refuge when 
danger threathens. 


Peace of mind is desirable, 
even when like the Ostrich 
we only think we are safe; 
but if your mind is groping 
for true peace and its problem 
is a real safety switch, cease 
your labors—because if you 
need a Safety Switch you 
need a Palmer. 

Bulletin M-17 proves this. 


The Palmer Electric 
& Manufacturing Co. 


59 K STREET, BOSTON, MASSACHUSETTS 


Ask for it—please 
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Allis-Chalmers 


or Rotaries 


Any capacity 
For 60 or 25 cycle Systems. 


Milwaukee, Wisconsin 
Offices in All Principal Cities 
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— packard 


Synchronous Converters 


For convenient, economical and reliable direct current distribu- 
tion from alternating current supply systems. 
2, 3, or 6 phase. 


Any Standard Voltage up to 1500 Volts 


Allis-Chalmers Manufacturing Company 


Canadian Representatives: Canadian-Allis-Chalmers, Ltd., Toronto, Ont. 
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TRANSFORMERS 


There are Packard Transformers still doing their “bit,” 
that were installed twenty years ago. 

Through rain and snow for a fifth of a century they 
have been consistently performing and keeping their troubles 
to themselves. dh 

During these twenty years we have steadily improved 
this product until today it represents a standard of perfection 
strictly unexcelled in transformer making. 

W rite Dept. E A today for Bulletin No. 201 

Represented by 

Electric Appliance Co., Chicago, Dallas, New Orleans, San Francisco. 

Post Glover Electric Company, Cincinnati, Ohio. 

N. L. Walker, Raleigh, N. C. 

H. I. Sackett Electric Company, Buffalo, N. Y. 

Electric Service Supplies Co., Philadelphia, New York, Chicago. 
District Offices 

Braid Electrical Supply Co., Charleston, W. Va.; Los Angeles, Calif., 

No. 400 San Paws Bldg., J. C. Monahan, Mgr. Detroit, Mich., 

David Whitney Bldg., W. L. Marsh, Mgr. Pittsburgh, Pa., First Nat'l 

Bank Bldg., B. Rutherford, Mgr. Home office and works, Warren, O. 


The Packard 
—— 
Electric Company 


WARREN, 
OHIO 


Rotaries 


for Mining or 
Industrial Seruice 


THREE NEW SIZES 


Particularly suited to Mining or Indus- 
trial Sub-Stations. 


SPECIFICATIONS 


Ratings: 100 Kw., 150 Kw. and 200 Kw. 
Speed: 1200 R. P. M. 
Voltage: 250 or 275 volts. 
Frequency : 60 cycles. 
Self Starting. 
Commutating Poles. 


Other Sizes and Ratings where 
required. 
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Motor Repairs 
That Last 


The selection of your motor repair parts 
must be as carefully made as that of the 
original motor. 


CHATTANOOGA 


Armatures, Armature Coils, 
Field Coils, Commutators, Etc. 


have no superior. For twenty-five years 
we have specialized in the production of 
electrical repair parts for mine motors, 
generators, rotaries and other machines. 


Consult us. We'll gladly solve the prob- 
lem backed by twenty-five years of elec- 
_ trical repair specialization. 


Write as for details to-day 


Chattanooga Armature Works 


Chattanooga, Tenn. 
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YOU OUGHT TO SEE FLEXTUBE MADE 


You’d then understand why it is so good when you get it—why every foot of every coil can be 5 
used. The human factor has been practically eliminated. The breaking of a single thread 
immediately stops a machine, and it stays stopped until the thread has been tied. The com- cs 
pounding is also done automatically and uniformly, and FLEXTUBE is compounded twice—be- c 
fore the tough thread outer braiding is put on, and afterward. Finally, every foot of every at 


coil is actually fished before it leaves our factory. The construction is seamless and non- 
separable, but 


The easiest way for you to find out how good FLEXTUBE is is to try 
itout. Specify FLEXTUBE on your next order, or, if you'd rather . 
examine a sample first, a postal will bring it to you. a 


National Metal Molding & 5 


Manufacturers of 


Electrical Conduits & Fittings n 
Fulton Building, PTT BURGI PA. 2 
Philadelphia San Francisco 8 
baren aie tan ee Portland Seattle 8 
Buffalo Denver i New York Salt Lake City St. Louis E 
Buenos Aires Havana Manila Paris 8 
CANADIAN DISTRIBUTORS—CANADIAN GENERAL ELECTRIC COMPANY, LIMITED F6 
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Westingho 


Type CR Reverse Power Relay 


e 
— — 


1 0 


Insures 
Continuous Service 


on your circuits by cutting out the 
source of trouble. 


It will protect against reversal of power 
due to short circuit on the following: 


Parallel Feeders. 

Ring System. 

Network Distribution System. 
Generators. 


The Type CR Relay consists of two elements which operate 
on the induction principle. The watt element closes its 
contacts when power is reversed.— The excess-current ele- 
ment has two settings, time and current, and’closes its 
contacts on excess current.—The contacts for both 
elements are in series, and both must be closed to 
operate the circuit breaker. 


729 
WATTMETER 
CONTACTS CON-_| 
TROLLING CON- 


MAIN FRAME OF 


| L WATTMETER WESTINGHOUSE 
iACTOR SWITCH 2 f ELEMENT ELECTRIC 
. E 
ree a n | TIME CURVE 
A A EFE . = ~ CONTACTOR . . r 
etal T — | SWITCH Described fully in Leaflet 3814; ask nearest office for a copy 
1 FERRE j CONTACTS 
TORQUE PE- : 1 
coHDENSATOR W house El & Mfg. Co. 
1 estinghouse Electric g. 
CURRENT AD- = i CURRENT East Pittsburgh, Pa. 
HG SERIES WITH Atlanta, Ga. Cincinnati, Ohio Joplin, Mo. Portuan N Y ote 
4 W Baltimore, Md. Cleveland, Ohio Kansas City, Mo. Rochester, N. X. . 
TIME INDEX -r = f ATTMETER altir = iwie K St. Louis, Mo. ae 
EVER AND SCALE `; CONTACTS Birmingham, Ala. Columbus, Ohio. Louisville, Ky. Salt LakeCity Utah ke 
` f Bluefield, W. Va. Dallas, Texas Los Angeles. Cal. alt Lakew. o, Cal. A 
— Boston, Mass. Dayton, Ohio Memphis, Tenn. San * a ee 
DISK OF EXCESS a Buffalo, N. Y. Denver, Col. Milwaukee, Wis. Seattle, Wash. 9 
CURRENT f Butte, Mont. Des Moines, Ia. Minneapolis, Minn. n i fas 
ELEMENT Charleston, W. Va. Detroit, Mich. New Orleans, La. Toledo, n D.C. ae 
AIN FRAME OF Charlotte, N.C. Duluth, Minn. New York, N. Y. Washingion ba. oe 
DAMPI EX Chattanooga, Tenn. El Paso, Texas Philadelphia, Pa. 2 Co. 2 50 
MAGNETS Ararat Chicago, III. Indianapolis, Ind. Pittsburgh, Pa. W * of Texas S 
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Modern Industrial Motor Drive 


By W. L. Merrill 


This article first reviews the development of the methods of applying electric mo- 
tors to industrial drive. The progress that has been made is traced from the time 
when the motor was installed to replace the factory steam engine to the present time 
when motors are used for semi-group, group, and individual drives. The body of the 
article is confined to a discussion of the last type; and a strong plea is made for the 
extended adoption of design in which the motor is incorporated as an integral part of 
the machine it drives. 

The first commercial use of electricity was in the field of 
lighting, next came railroading, while its use for industrial 
power purposes has been a more recent development. The 
engineering talent in the early stages of the art was devoted 
almost exclusively to the first two methods of utilization. 
Gradually, however, some of the advantages of motor drive 


were realized, but usually these were under very special con- 
ditions. 


of these original motor installations were made in order to 
arrfve at the amount of the monthly bill. Naturally, when the 
bill had to be paid in cash each month, the operators sought 
ways and means to reduce this charge. With the old meth- 
ods of steam drive the charge was not segregated, the power 
being so interwoven with the general factory charges that 


very little was known of the actual cost of power as deliver- 


ed at the active part of the operations. It was soon realized, 
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Fig. 1. Motor built-in applied to air compressor 


Some of the first installations made were replacements of 


* 


Tm 


steam engines by electric motors; and, in some cases, the en- 


gine was left intact so that if trouble developed with the new 
. of drive the original method could be resorted to. 


ith the first installations of electric drive there became 
azvaqqable a method 


h of more conveniently measuring power 
than had been possibl 


e heretofore. The power measurements 
— 


By Courtesy of the General Electric Review.] 


however, that a large percentage of power was wasted in its 


transmission from the motor to the point of ultimate opera- 
tion in belts and counter-shafting. 


Semi-Group Drive 


The next step in the application of motors was to divide 
mills or shops into several groups, which might be termed 
semi-group drive. This eliminated some of the heavy belt- 
ing and shafting maintenance; and from a review of the 
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conditions at that time, it seemed that the ultimate economies was felt under these conditions that no further economies 
had been reached. could be obtained. 

Group Drive Individual Drive 
We are all familiar with the old installation of a motor- 


Later, however, tests and data indicated that in a great . : 
belted to a centrifugal pump; in many cases the speeds of 


many industries it was advantageous to still further divide the 


fy 
cate 


Aa 


Fig. 2. Motor built-in. Double disk grinder 


Fig. 5. Individual drive. Note extra framework, countershaft- 
ing and bearings. Why not a motor built-in? 


Fig. 3. Individual drive. Vertical miller. Why not a vertical 
motor built-in? 


Fig. 6. Individual drive attrition mills. Note floor space 
necessary 


Fig. 7. Attrition mill with motors built-in 
Fig. 4. Boiler plate drilling machine. Note motors direct n 


both were approximately the same. 
direct connect the motor to the pump on the same pact 
units of drive, and there resulted what is known as group This is now the almost universal practice. BES 

drive. This consisted of driving with one motor a group of We are also familiar with the motor applicatio 
machines that work the same hours on the same product. It grinders and meat choppers. First, we had the motor u 


geared to drills 


n to coffee 
nder 
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Note amount of gearing 
and belting necessary to drive drill 


Fig. 8. Individual drive, radial drill. 


Fig. 10, Motor buili-in sugar centrifugais. individual drive 
for sugar centrifugals is usually accomplished by horizontal 
motor and quarter-iurn belt for each centrifugal 
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the grocer’s counter belted to the grinder or chopper, as the 
case might be. Later, provisions were made on the machines 
to take various makes of standard motors geared directly to 
the machine. Now the familiar combination is that of the 
motor and grinder or chopper built as an integral whole. 
This arrangement eliminates the bearings which heretofore 
had been furnished by each manufacturer, as well as the 
practice of using the motor as a mount for the remairder of 
the machinery, thereby producing an efficient unit with the 
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Fig. 11. Individual drive for band saw. Note extra bearings 
and floor space necessary for this type of drive 


Individual drive. 
mechanical parts 


Fig. 12. Note floor space and extra 


least amount of mechanical complications and, hence, the 
least cost to the ultimate consumer. 


Building in the Motor 


In a number of industries this last method is quite in evi- 
dence; although there is such a demand for belt-driven ap- 
paratus that the manufacturers of machinery are somewhat 
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at a loss to know just to what extent to produce machinery 
having the motor built as an integral part, making it neces- 
sary to duplicate some of their lines. Consequently, one of 
the common practices is to supply machinery with the neces- 
sary trains of gears with provision made at the power receiv- 
ing end to take either motor or pulley drive. Under these 


Fig. 14. Motor suitable for band saw drive, mounting lower 
wheel directly on the shaft 


Wuod surfacer 


Motor built-in. 


Fig. 15. 


conditions, when the machine is sold as a motor-driven ma- 
chine the customer has to purchase the extra gearing and 
mechanical equipments and also pay the price of a standard 
motor with its own bearings; sometimes a base in addition. 
It would appear at first thought that this is a most economical 
way of supplying the trade. It allows the machinery manu- 
facturer to concentrate on a particular model. It allows the 
clectrical manufacturer to build standard types of motors 
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any of which can be applied to the machine, thereby usually 
giving the customer a choice. ai 

We are gradually coming, however, in the tremendous use 
of tools and machinery in this country, to realize that there 
are many types of machines which are built in such quantities 
that both the electrical and the machinery manufacturers can 
afford to combine their designs and offer a self-contained 
unit, eliminating all unnecessary parts which have heretofore 
been common to both. Examples of these are: the attri- 
tion mill, emery wheel, sugar centrifugal, and various types 
of metal and woodworking machinery. 

The electrical manufacturers have in many cases in the past 
been reluctant to take up the manufacture of special types 
of motors or to manufacture incomplete motors to be built 
into machinery. It appeared that it would eventually become 
necessary to build such a varied line of motors that pro- 


Planer machines 


Fig. 16. Motors built-in. 


duction could not be as concentrated as by building standard 
complete motors of various ratings and stocking them for 
anyone’s needs. Experience has shown, however, that the 
opposite is true; for when a so-called special motor is suc- 
cessfully built as an integral part of a machine, assuming 
that there is a substantial demand for this combination, this 
type becomes the standard and a very desirable line of manu- 
facture. 

The purpose of this article is to focus the attention of 
manufacturers and machinery purchasers on the many ad- 
vantages gained in the use and manufacture of this type of 
machinery. It seems needless to call attention to the fact 
that—in our modern plants where we are striving for the 
maximum output for a given floor space, the maximum over- 
all efficiency of tools and machinery, and the minimum num- 
ber of parts and minimum maintenance—this “motor built- 
in” combination offers very distinct advantages over the so- 
called “individual drive,” which usually consists of belting, 
gearing, or direct connecting a standard motor to a standard 
machine. The present tendency is shown by the number 
of new types of combination of machines with “motors built- 
in” that are put on the market each year. It seems that the 
time is not far distant when manufacturers of many types of 
machines will have to abandon the practice of offering to the 
trade practically the same machine for a belt, gear, or motor 
drive, and adopt the “motor built-in“ design as the ultimate 
electric drive. 

+ + + 

J. G. White Engineering Corporation has been awarded 
the contract for the erect: Ji a research laboratory on Lang- 
ley Field, near Hampton, Vi ena bv the National Advisory 
Committee for Aeronautics. At this laboratory, in addition to 
the usual structural tests on airplanes and airplane parts, scien- 
tific research peculiar to aeronautics will be conducted under 
the immediate supervision of the committee. The laboratory 
will comprise complete machine, instrument, and pattern shops, 
as well as a drafting room with the most modern equipment. 
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The Elements of a Modern Telephone System ö 


By Bancroft Gherardi 


The purpose of a telephone system, says the engineer of plant 
of the A. T. & T. Co. in the Sibley Journal, is to enable people 
to communicate with each other by spoken words when located 
at a distance from each other. The only practicable means now 
known of accomplishing this is by electricity. Problems con- 
cerning telephone transmission, except some of those pertaining 
to the transmitter and the receiver, are, therefore, problems re- 
lating to the transmission of electrical energy. Broadly speak- 
ing, these problems bear a general resemblance to the problems 
pertaining to alternating current power transmission, but both 
qualitatively and quantitatively there are many important dif- 
ferences. The electric current which carries a telephone mes- 
sage is an alternating current consisting of many different fre- 
quencies and varying in a most complex manner. To success- 
fully transmit this current we must accomplish the following re- 
sults: It must be transmitted with a reasonable degree of effici- 
ency so that the amount of received energy will be sufficient to 
satisfactorily operate the telephone receiver. It must be trans- 
mitted not only with efficiency as a whole, but each of its com- 
ponet parts, which may be of frequencies from about 200 periods 
a second to over 2,000 periods a second, must be transmitted 
with a sufficiently uniform degree of efficiency so that the char- 
acter of the wave will not be unduly distorted. In addition the 
wave must be protected from electrical disturbances induced 
into the circuits from outside sources. These results must be 
attained not only with reference to the line wires and the ap- 
paratus directly associated with them but also with reference to 
the switchboards necessary for interconnection, the signaling 
apparatus necessary to control the use of the circuits and the 
protective apparatus necessary to safeguard the users of the 
circuits and the circuits themselves and their associated appara- 
tus against excessive electrical currents or potentials. 


Long Open Wire Circuits 


In order to illustrate the nature of some of these problems 
I will first consider a comparatively long toll line in which many 
of them arise in an acute form. 

A New York-San Francisco circuit, or rather the circuits 
which combined together constitute a New York-San Francisco 
circuit are representative of many telephone circuits which to- 
gether form a network connecting the principal centers in the 
United States. The distance from New York to San Francisco 
is 3,400 miles. The circuit in question consists of two wires 
each weighing 435 pounds to the mile or a total of about 3,000,- 
000 pounds of copper. A circuit such as this for the telephone 
current having an average frequency of 800 p.p.s. would deliver 
at the receiving end one fifty billionth of the energy put in it at 
the transmitting end. Certain limitations of the power of tele- 
Phone transmitters and the sensitiveness of telephone reccivers 
which will be referred to later establish the fact that it is not 
reasonable to expect good transmission on a line which does not 
deliver to the telephone receiver at least one thousandth of the 
energy sent out by the transmitter and in many cases one one- 
hundredth or more is desirable. 


Loading 


These facts are sufficient to show that the long distance tele- 
Phone problem is largely a line problem. One step in improving 
the efficiency of a long line is to add to it at suitably determined 
mtervals specially designed inductance coils known as loading 
coils. On the New York-San Francisco line there are about 
400 such coils spaced at intervals of about eight miles. These 
coils diminish the losses in the circuit to such an extent that 
it will deliver at the receiving end about one millionth of the 
energy put in the circuit at the transmitting end. This propor- 


tion of received energy is still far below that needed for com- 
mercial service. 

A step has, however, been accomplished in the right direction, 
but only by the most careful design and manufacture and spac- 
ing of the loading coils. Because these loading coils occur suc- 
cessively in the line any losses in them are cumulative, and 
as every inductance coil must have losses both in its conductor 
and in its core these must be carefully studied. An apparently 
insignificant loss of only 1 percent. of the energy in each loading 
coil would mean that the received energy would be less than 
2 percent. of what it would have been had there been no losses 
in the coils. 
duces the received energy to about one-quarter of what it would 
have been had the coils been without energy losses. Practical- 
ly these coils are as good as it is proper to make them with 
the existing state of the art and considering the economics of 
the problem. 

Repeaters 


Further improvements have been made by associating with 
this line intermediate apparatus known as telephone repeaters 
and capable of. receiving an enfeebled electric current and put- 
ting into the line a new electric current derived from a separate 
source of energy and controlled by the enfeebled received elec- 
tric current, so that the new current possesses the same char- 
acteristics in regard to shape but is greatly magnified. The use 
of such apparatus required a comprehensive study of amplifiers, 
methods of connecting them into the circuit and of line char- 
acteristics, and many rearrangements in the existing lines so as 
to adapt them to the new methods of working. Thus it is pos- 
sible to receive at the distant end of the circuit energy equal to 
one eightieth of that placed upon the circuit at the transmitting 
end and thereby give good commercial service. 


Insulators and Transformers 


There are many other problems in connection with this line 
which cannot be touched upon within the limits of a paper such 
as this, but a few may be mentioned. This line is equipped 
with about 300,000 insulators. Loss of energy must be guarded 
against at each of these points. For various reasons it is nec- 
essary to insert in this line a number of transformers, or, as 
they are usually called by telephone men, repeating coils. To 
properly handle the high frequency telephone currents and to 
make from time to time the necessary changes in impedance, 
that is the ratio of voltage to current, the telephone transform- 
er problem has been carefully worked out so that there are 
available for use suitable transformers of high efficiency. To 
meet the practicable opcrating conditions and to enable the line 
to be used, not only at its terminals, but from intermediate 
points, the line is switched at a number of points where it 
passes through telephone switchboards. At each of these points 
the switchboard apparatus must be designed with the utmost 
care to reduce the losses to a minimum. At numerous other 
points the line must be made available for testing and similar 
conditions must be met. 


Long Cable Circuits 


Under many conditions it is necessary to place telephone lines 
in cable. Since this brings the tvfo wires constituting a circuit 
close to each other and requires that some dielectric other than 
air be used for maintaining the separation of the wires, the 
transmission losses are much greater than in the open wire 
circuits. Further limitations result from the fact that as a 
cable of the type usually employed must be incased in a lead 
sheath and either supported by a strand or placed in an under- 
ground duct, there are sharper economic limits to the sizes of 


Actually on this circuit, the loss in the coils re- 
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wire that may be employed. At the present time there is work- 
ing in the plant of the Bell Telephone System a cable almost 
500 miles long extending between Boston and Washington and 
connecting these place together and with New York and Phila- 
delphia and other important places. The largest size of wire 
employed in this cable is a No. 10 B. & S. gauge and with this 
the following resul’ 5 are obtained: Without loading one thirty- 
thousand billionth £ the energy at the sending end is received. 
By suitable loadit g the efficiency of the circuit is increased so 
that one three-hundredth of the energy is received. By addi- 
tion of suitably connected amplifiers or repeaters the efficiency 
of this circuit 500 miles long is rendered such that one-tenth of 
the transmitted energy is received or a very high grade of tele- 
phone transmission is given. These results are obtained, how- 
ever, only by most careful and scientific attention to the design 
of the cable itself, the design of the loading coils, the design 
of the repeaters and associated apparatus, and all of the switch- 
board and other apparatus connected to the circuit. 
Wave Length 

In connection with such circuits as these it is interesting to 
note that they are relatively long in comparison with the elec- 
trical waves which they carry. On this circuit of which we 
have now been speaking the wave length for 800 frequency 
is about thirteen miles. On such a circuit we are dealing with 
a decided case of wave propagation, the receiving apparatus be- 
ing electrically so far distant from the transmitting apparatus 
that it exercises no perceptible reaction on it. This is likewise 
true of long open wire circuits. 


Phantoms 

Many long telephone circuits are arranged for what is known 
as phantom circuit working, by which out of two ordinary 
metallic circuits a third one may be obtained by using the two 
wires of one circuit in parallel as one side of the phantom cir- 
cuit and the two wires of the other circuit in parallel as the 
other side of the phantom circuit. To accomplish this result 
it is necessary to make arrangements at the terminals so as to 
connect in at exactly the middle point electrically of each of 
the two circuits. This is usually done by means of carefully 
balanced transformers, the phantom circuit connection being 
made at the middle point of one winding. It is also necessary 
to carefully arrange the wires of the circuits with reference to 
each other so that there is no crosstalk cither between the side 
circuits or between either side circuit and the derived phantom 
circuit. The balancing problems in connection with such ar— 
rangements are complex and have received long study. 


Telegraph Composites 

In addition, in many cases each wire is used as a grounded 
circuit for telegraphy. This necessitates the use of carefully 
designed apparatus usually consisting of condensers and im- 
pedance coils so arranged as to separate the telephone current 
and the lower frequency telegraph current from each other. 
This must be done so perfectly that neither service will be in- 
terferred with either by the presence of the other or by the 
losses brought in by the separating apparatus. 

Since the telephone receiver is so sensitive, it is necessary that 
arrangements shall be made so that there will not be induced 
upon the telephone circuit even minute currents from outside 
Such disturbances are of two general classes: 

Cross Talk 

The first is that which may arise from the induction between 
one telephone circuit and another. Practical considerations 
make it necessary to place a number of open wire circuits on 
the same pole line, and in cables circuits are necessarily brought 
in very close proximity to each other. There may be as many 
as 40 or 50 open wire circuits on the same pole line, and often 
as many as 1, 200 pairs of wire are placed in a single under- 
ground cable. 
monly called cross talk. | 

So sensitive is the telephone, that if there is transmitted from 
one circuit to another more than one millionth of the energy 


sources. 


This induction between telephone circuits is com- 
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of the telephone current in the transmitting circuit, it is likely 
to produce objectionable cross talk. To avoid this it has been 
necessary not only to arrange most carefully the telephone cir- 
cuits themselves so that they will be balanced, but to consider 
rigorously the design and method of connection of each piece 
of apparatus associated with the talking circuit. Every loading 
coil, transformer, relay and condenser must be considered, not 
only with due regard to its effect on the balance of the circuit, 
but also with reference to the possibility of its directly induc- 
ing disturbances in adjacent apparatus. 


Noise 


A second class of disturbances that must be guarded against 
is that arising from electrical circuits rendering other services, 
of which electric light and power circuits are typical. These cir- 
cuits carry currents vastly more powerful than the telephone 
current, and are surrounded by electrostatic and electromag- 
netic fields which may, if suitable precautions are not taken, 
disturb telephone circuits at distance of hundreds and even 
thousands of feet. The problem of protecting the telephone cir- 
cuits, particularly open wire circuits, from such disturbances is 
one of the greatest magnitude. In many cases it cannot be met 
merely in the design and arrangement of the telephone circuits. 
It requires co-operation on the part of the electric light and 
power people to balance their systems as far as practicable, and 
to so design their generators, motors and other apparatus as to 
avoid the presence in them of frequencies that seriously inter- 
fere with telephone service. This has required much work, 
not only on the part of the telephone engineers, but by the elec- 
tric light and power engineers. It is interesting to note in this 
connection, that in general it is not the fundamental frequency 
of the power system which causes the trouble in the telephone 
circuits, but it is the higher harmonics which are of no value 
to power people as part of the operation of their system, but 
which are there because considering the power problem in isola- 
tion there has not appeared to have been sufficient incentive 
to remove them. l 


Substation Sets and Local Plant 


So far I have spoken of telephone transmission in particular 
relation to the long distance lines. Important and difficult trans- 
mission and economic problems occur in the local plants, which 
include the local subscribers’ lines and the telephone instruments 
themselves, the trunk lines between the various offices in all 
large cities and the short haul or suburban toll lines. Limita- 
tions of space prevent more than a reference to these problems, 
although they are as interesting, and at least as important as 
those occurring in the long lines, and must be worked out with 
due regard to the ability to connect together at any time all of 
the elements of the system needed to enable any two subscribers 
wherever located to communicate with each other. 

The substation sets, including the transmitter and the receiver, 
are most important elements of the system. At first view, this 
apparatus seems simple. The transmitter which converts the 
speech vibrations of the air into the telephone current consists 
essentially of a diaphragm controlling a group of microphonic 
contacts. The receiver which converts the received telephone 
current into air vibrations consist of an electromagnet acting 
on a diaphragm. Considering the millions of these instruments 
required and the essential functions which they perform, their 
design evidently justifies the most elaborate and persistent in- 
vestigation and development work. They have been and are 
being so treated, and although apparently simple, there are to 
be found in them complex mechanical, thermal and electrical 
problems which combine somewhat the problems of measuring 
instruments, generator and motor design as well as other prob- 
lems peculiar to themselves. There is also required considera- 
tion of the nature of speech vibrations, their essential char- 
acteristics and the relative importance of the various compon- 
ent vibrations going to make up the complete complex wave 
forms. 


* * 
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Transmitter and Receiver Design 

The fundamental design of transmitters and receivers cannot 
de considered in isolation. Such work must be considered in its 
relation to the lines and other apparatus, with which the instru- 
ments are to be used. Many inventors and scientists in this 
country and Europe have taken the view that the way to solve 
the problem of telephony through cables and over long open 
wire lines was to increase indefinitely the power of the trans- 
mitter, losing sight of the fact that such a solution would not 
only require the use of special and complex apparatus at each 
subscriber’s station but would so increase the crosstalk on tele- 
phone circuits as to require the complete reconstruction of ex- 
isting telephone plants and the construction of additions on a 
much more expensive and difficult basis, perhaps even on one 
that could not be successfully maintained in practice. Engineer- 
ing investigations made on a correct basis, taking into account 
all of the factors of the case, have shown us that a great in- 
crease in the power of the transmitter is not the way to solve 
these problems, and we have attacked them along other lines, 
the nature of which has been briefly indicated. 

An indefinite increase in the sensitiveness of the receiver 
would similarly involve difficulties among which may be men- 
tioned the increased effect of disturbances from outside circuits 
and from cross talk. 

Twenty-Five Million Miles of Wire 

Every American familiar with the facts must view with sat- 
isfaction what has already been accomplished in this country 
in the development of the telephone and telephony. The Bell 
Telephone System to-day, consisting as it does of about ten 
million telephone stations and twenty-five million miles of tele- 
phone wire connecting these stations together, is generally recog- 
nized as the model telephone system of the world. Due to this 
development of the Bell System there are in the United States 
to-day more telephones and more telephone plants than are to 
be found in all the rest of the world. Telephony is truly an 
American art both in its development and in the extent of its 
application, but as great as these developments have been the 
engineers of the Bell System do not feel that their work is aome, 
but on the contrary they look forward confidently to advances 
and developments in the future that will be even greater thar 
those which have been made in the past. 

+ + $ 


The Enginser and the War 

An address somewhat out of the ordinary run of formal 
presidential address delivered before scientific bodies was made 
by E. W. Rice, Jr., president of the American Institute of 
Electrical Engineers at a special meeting of that organization 
on June 29. It treated of the war and the part the engineer 
must take in it if the war is to be won and enduring peace re- 
stored. In citing the engineer’s duties and obligations in time 
of war, Mr. Rice dwelt on the need of looking at our military, 
economic, and social problems from a commercial point of 
view. If the war is to be won it must be won by work, by 
hearty co-operation, and not by a bolt from heaven or a stroke 
from some genius in the form of a superman. | 

War calls for supreme sacrifices and the deepest devotion, 
he added, but it also demands something more difficult to give, 
and that is work. War may be said to be the personification 
of work, not only individual work, but especially organized 
and disciplined work—disagreeable, dirty, heartbreaking, back- 
breaking, nerve-racking work; but always work. No nation of 
loafers ever won a war. Other things being at all equal, that 
sation or people which is willing to work the hardest will sure- 
ly win the victory. 


The enemy we are fighting is recognized as the most indus- 


trious organization in the world. Our enemy has prepared for 
war for 50 years and has been working with ever-increasing 
“nergy ever since the war started: three years ago. Our enemy 

asts that we have started too late. We must, by the hardest 


work directed with scientific skill and accuracy, organize and 
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effectively utilize all our power of work to make his prophecy 
an idle boast. 

War is a business and must be handled as a highly organized, 
centralized enterprise. We must, no matter how repugnant it 
may be to our habits and thoughts, temporarily adopt such 
methods of our enemy as are known to be efficient and suc- 
cessful, because the penalty of failure is death. 

There is one idea which we must abandon. The greatest 
majority of our people, having no acquaintance with science or 
enginecring, is prone to imagine that this war will be settled 
quickly by some wonderful new invention, as if by an act of 
legerdemain; but you engineers realize that such a thing. is 
practically impossible. It can only be settled by the united ef- 
forts of thousands of men, each contributing his bit. “Team 
play” in our civil army at home is as essential as in our fighting 
army abroad. The most effective work for most of us will be 
in the shops and offices at home, and everyone who does his 
work loyally and well, is as much a factor in our organized 
war as the man at the front. 

Now, properly understood, the fact that no single great in- 
vention is likely to be made which will win the war, is no cause 
for discouragement. It does not mean that there will be no 
improvement, no new inventions, no new methods devised and 
put into effect. It simply means that we must not wait for the 
miracle which will never appear, but get to work and ener- 
getically take advantage of all present knowledge. We must 
survey the field, get at all the facts, carefully determine our 
plans and then proceed to put them into practical execution. 


With the situation such that the race is between ship building 
and ship destruction, with the destruction many laps ahead, it 
is vitally important that ships should be loaded and unloaded 
with utmost expedition. We have recently heard of an instance 
where a large ship, after running the gauntlet of a voyage to 
England, was forced to visit several diffrent ports, and waste 
one month’s time, before starting the return voyage. This loss 
of time is equal to the loss of a complete voyage. The net 
tonnage delivered per month is the only thing that counts, 
therefore ship-tons saved is worth more than ship-tons built 
Quick means of loading and unloading at specially devised ter- 
minals, here and in Europe, should be constructed and put into 
operation. The methods are known. It simply remains fof 
us to organize and apply them. 


So much for what might be termed the “defensive method” 
of attacking the problem. Along with this defensive plan, we 
should put into execution every practical offensive plan of at- 
tacking the submarine, such as methods of detection when sub- 
merged, methods of attack by means of destroyers, mines, aero- 
planes and special artillery. All such methods should, and prob- 
ably are being developed, and while no one of them will prove 
to be the panacea by itself, collectively they will be of the 
greatest value in reducing the menace. However, I think it is 
well to emphasize the fact that the only safe and sane plan of 
action is to assume that we can only win by pushing the develop- 
ment of all practical looking methods of attack and defense, at 
the same time, and to the limit of our ability. 

Now I am well aware that there is nothing theatrical or 
Startling, or novel, in the above suggested solution. For this 
reason it 1s not likely to appeal to the great nontechnical pub- 
lic, but there is no doubt in my own mind that it represents the 
scientific and common-sense method, and that if followed with 
patience, presistance, vigor and diligence, it will prove suc— 
cess ful, and if successful, the war cannot be lost. All the other 
problems of the war the aeroplane, army, navy, food, manu- 
facturing, farming, and transportation—can be successfully 
solved by the same scientific, but simple and common-sense 
methods. 


There is plenty of work for engineers at home, as well as 
abroad; in civil life, as well as camp life, Mr. Rice concluded. 
Engineers have a great opportunity in this way and a heavy re- 
sponsibility. 
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Developing The Mechanic Arts Business 


By George H. Gibson 


The application of science proceeds at an accelerated pace. 
The days have about gone by when one good idea would keep a 
family in business for several generations. No one dare rest 
content, for as Solomon remarks, “Yet a little sleep, a little 
slumber, a little folding of the hands to sleep, so shall thy pov- 
erty come.” Every manufacturer, and particularly manu factur- 
ers of engineering appliances and products, must maintain a 
constant output of improvements and new developments in or- 
der to protect his investment in plant, organization, and good 
will, and indeed, to stay in business. As has justly been said, 
the invention of a new machine or process—by some one else— 
may be as disastrous as a fire, and far more likely to occur. 
Moreover, the more progressive, the more advanced a concern 
is, the greater will be its volume of new developments and im- 
provements. Inventions breed inventions. 

At the same time, the investment of time and money in re- 
search and development is a capital risk; that is, the prelim- 
inary investigation upon which the design of improved apparatus 
is based and the provision of manufacturing equipment and or- 
ganization for turning it out must largely be paid for before 
the market for `t can be developed. It is only by the prompt 
enlightenment of the prospective consumer, in other words, by 
educational advertising regarding the applications and advant- 
ages of the new article that the loss of time and the waste which 
always intervene between the perfection of a device or process 
and its general use can be reduced. 

The introduction of new things is a speculative venture which 
bars the timid, but for that very reason is highly profitable. 
Patents more or less effectively insure to the originator a safety 
zone, protecting him from competition for a limited period that 
he may have the opportunity to recover his great initial outlay. 
Advertising, however, is equally useful, since it can shorten the 
period of loss, conserving for profit-making a greater portion of 
the 17 years’ monopoly conferred by the patent and increasing the 
volume of profit. Advertising itself exerts an accelerating in- 
fluence on technical development, for before advertising, one 
should have something worth advertising. Much of the strategy 
in the competitive selling of engineering appliances consists in 
originating better methods or designs, or new and improved 
products. Doing the right thing at the right time in the right 
place. 

Business Sagacity 


Good business has been defined as the art of selecting prob- 
abilities, and it is certainly true that the greatest successes in 
the engineering businesses have come to men who had the abil- 
ity to do the following things: 

1 Foresee the need or opportunity, 

2 Develop the solution, and 

3 Focus the attention of the public upon the problem and its 
solution. : 

As examples, I might mention Edison with the incandescem 
lamp; Westinghouse with the air brake and alternating current 
transmission; Hunt with rope transmission; Sturtevant with 
fans and blowers; De Laval and Parsons with the steam tur- 
bine; Babcock and Neier with the water-tube boiler; Diesel with 
the oil engine; the Wheelers with surface condensers; Hill with 
technical journalism; Thurston with technical schools; Patter- 
son with the cash register; Herschel with water meters; Kent 
with his handbook. 

The inertia and prejudice which must be overcome in the in- 
troduction of a new device may be illustrated by the experi- 
ence of Corliss with his variable cut-off four-valve steam en- 
gine. After he had perfected and demonstrated the remarkable 
savings of his engine as compared with the engines then com- 
mon in this country, he was still compelled to give the engines 


away and to take his payment in the fuel saved during the first 
year’s operation, in order to make headway. 

Many people have the idea that the invention is the impor- 
tant thing. Very few engineering businesses, however, are 
founded altogether on exclusive and basic patents. They are 
based rather on a combination of scientific knowledge and busi- 
ness sagacity, with the help of such protection, monopoly or 
trading advantage a$ can be obtained from the detail patents 
which it may be possible to secure as the development of the 
art unfolds itself. A man may have the germ of a good idea 
for a successful business, but still nothing that can be protected 
by a patent, even though patentable improvements will doubt- 
less be discovered upon developing the idea. Nevertheless, the 
essential factor is the broad judgment or foresight which leads 
him to take up certain matters at a particular juncture, and not 
the specific mechanical contrivances by which he may carry out 
his ideas. In such cases, the best protection to the idea is ad- 
vertising by means of which he can promptly get the full benefit 
of the potential demand for his product before competitors have 
had time to imitate and develop. Once he has his organization 
and business well under way, competition will be at a disadvant- 
age. | 

For business up to certain size, there is nothing that will beat 
one-man efficiency. The man who can see a need or an oppor- 
tunity for a need and act accordingly is fit to be the head of a 
business, if he is also an administrator. However, the organiza- 
tion of modern industrial enterprises branches out into a great 
multiplicity of specialized details and we cannot always get in 
one man all those qualities of genius that are necessary in the 
inventor, in the captain of industry and in the promotion ex- 
pert. We, therefore, have performing these functions a number 
of men who may be described as follows: 


The General Strategist 


First, there is the general strategist, who may have the title 
of president, general manager, since the study of how to sell a 
product as already built leads almost invariably to the dis- 
covery of improvements whereby it can more easily be sold in 
larger volume and at a greater profit. It is his disposition and 
function never to be satisfied with things as they are. He is 
continually studying the trend of engineering, scientific and 
business developments with a view to visualizing their prob- 
able future course. His policy is to build a monopoly of infor- 
mation and brains and then to serve the public with little or 
no competition by having the best solution for each new prob- 
lem as it arises. It is also his duty to sit on the safety valve, 
for when you let an academically trained scientist loose in a 
laboratory, he finds so many non-productive by-ways that he is 
apt to be deflected from his main and immediate object. Some 
one must exert a constant pressure toward commercial applica- 
tion. 


A good example of the necessity of appreciating research on 
the part of the directors of industrial enterprises is supplied by 


- the editor of London Engineering, who relates that the firm ot 


Simpson, Maule & Nicholson, in their day leading manu factur- 
ing chemists in England, became millionaires largely through the 
fact that Nicholson was a very able chemist. When he retired, 
the firm ceased to develop. His successors employed several 
very able chemists, but these had no control over the business 
policy and the end was disaster. At one time their leading chem- 
ist was the late Prof. Meldola. When he invented his blue, 
however, the firm refused to take it up, and he accordingly pub- 
lished an account of his discovery with the result that it found- 
ed the fortune of a leading German firm. The successor of 
Meldola was Prof. Green, who invented primulin, a dye of an 
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entirely new type. This the firm refused to patent, and within 
a few weeks it was in consequence made in Germany, the whole 
advantage being lost to England. 

The Research Man 

Second, we have, or should have, the inventor or research 
man. His endeavor specifically is to put the existing business 
out of business by bringing out something better. He must be 
an independent thinker, and his department is primarily a think- 
ing and scientific intelligence department, largely free from 
dictation and direction by minds engaged in the routine of the 
business. The business man is generally about as good an in- 
ventor or research man as the inventor is a business man. 

I have separated the research man from the designer, as it is 
not so necessary that the researcher-inventor should design as 
that he should be able to see things from both the maker’s and 
the user’s points of view, have a wide play of fancy and the 
power to correlate facts. He reads everything. He may even 
at times take delight in considering the improbable or the ua- 
likely from a spirit of mere novelty and adventure. The man 
who makes radical inventions is a man of decision, and per- 
haps of vision; he must penetrate the curtain of convention aid 
habit. One thing is sure, he must not be overburdened with 
routine, must not travel in a rut, and must never entertain the 
idea that anything has reached finality, or that he has done his 
utmost. He can quite properly be stimulated to venture freely 
in the quest for good ideas by some kind of contingent reward, 
something that will make the work interesting. He should nut 
he discouraged by indefinite, intangible promises or by the of- 
fer of a mere fixed salary that may stop at any time. 

A few concerns have grasped the value of always pushing 
forward; it is said, for example, that one automobile builder 
spends $500,000 per year in research and development. A great 
number, however, hardly do more than trust for their progress 
to the inconstant and flickering light of chance ideas. 


Working Ideas Into Shape For the Shop 

The third member of our ideal technical business organiza- 
tion is the designer, the man who works ideas into shape for 
the shop and the user. While upon his sagacity and skill de- 
pend tremendous economies in manufacturer, as well as satis- 
factory performance of the finished article, he is essentially con- 
servative, a stand-patter, having a keen realization of the fact 
that every scratch of a draftsman’s pencil costs money in the 
pattern shop, foundry and machine shop. The attempt to con- 
duct research in the production department usually demoralizes 
the latter while rendering the research impotent. 


Telling the Buyer About the Goods 

The advertising manager of a technical business should seck 
to grasp new ideas in their full import, and in all their implica- 
tions, and endeavor to estimate and appreciate their possible and 
Probable effects on existing practice and business. He works in 
Close co-operation with the administrative, research and engi- 
neering departments, in order that he may understand what they 
have done and seek to do, and that he may formuate and pop- 
ularize those ideas which will stimulate and guide customers’ 
demands in conformity with their plans. It is his problem to 
tell the public how to use the product and why to use it, to 
make the product more thought of and better thought of, since 
the value which people will place upon the product naturally de- 
pends upon what they know and think about it. He endeavors 
to bring the user and producer closer together and seeks effec- 
tive and economical ways for educating the user. 

Engineering products are purchased almost solely for their 
utilitarian value. Their usefulness can be weighed, measured 
or computed with much deliberation, for the reasoning faculties 
of the people who buy them have been emphasized by technical 
and business training. 

The advertising should arise from and carry forward the gen- 
eral ideas and beliefs of the guiding mind of the business. It 

ds inspiration in new products and the exploitation of new 


fields. As compared with this broad purpose, the means and 
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methods discussed in books on advertising, such as typography 
and display, color of ink, quality of paper, etc., are to a degree 
only incidental—all that is asked of them is that they should 
do their part in transferring ideas efficiently and not get in the 
way of the main motive, which is the making use of the spectac- 
ular qualities of advancement and improvement and the doing 
or saying of things interestingly. 


+ + 4 
Wanted: An Electrical Dictionary 


In the poetasters opinion a rose by any other name would 
smell the same. Perhaps it would, but according to the annual 
report of the Committee on Protective Devices of the American 
Institute of Electrical Engineers an overload relay won't act as 
sweetly as it should on generating or transmission systems just 
because it is called an overload relay instead of an excess-cur- 
rent relay. On this interesting subject the committee says: 


During the discussion on the relay papers it was brought out that 
there were several types of relays which were known by differ- 
ent names. One type of relay, which is more correctly called 
an excess-current relay, is generally called an overload relay, 
although it is not the best practise to use such relays on the 
generating or transmission system as a precaution against over- 
heating due to slight overloads. They rather operate in case 
of large excess current or short circuits, and there is no doubt 
but that their name has misled many engineers to use them im- 
properly to the impairment of the service rendered by their 
system. 

Another type of relay is variously called a reverse-current re- 
lay, reverse-power relay, reverse-energy relay, and unidirection- 
al relay. This type of relay is intended to operate only with 
excess currents in one direction. 

A third type of relay, used for connecting two transmission 
lines operating as one line with divided conductors of differ- 
ent constants, is variously know as biased relay, percentage dif- 
ferential relay, and ratio balance relay. 

During the meeting in Chicago it developed that because of 
a lack of a conventional name, considerable space in the papers 
and time in the meeting was consumed in defining the terms 
used in the discussion. 

It also appeared from the discussion that some companies 
were using a simple, low priced relay and securing practically 
the same service as other companies with a higher priced, more 
complicated relay, and under practically the same conditions. 
It also appears that some companies are experimenting with 
types of relays under certain conditions, which have been test- 
ed by other companies under practically the same conditions 
and abandoned because unsatisfactory. 

What the industry needs is an electrical Samuel Johnson. As 


Robert Louis Stevenson would say... . here is a task for all that 
a man has of fortitude and courage. 


+ + + 
What Ails Our Insulators? 


During the last few years, says the Committee on Transmis- 
sion and Distribution of the A. I. E. E., the trouble with high- 
tension insulators has become cumulative. During the sum- 
mer season of 1915 and 1916, the failure of insulators on some 
long-distance transmission lines resulted so disastrously in the 
way of interruptions that it was evident something had to be 
done unless we were content to relegate long-distance service to 
the category of intermittent or second-class power. Some of 
our best engineers are working on the problem. A number of 
the far western companies had clubbed together and employed 
the best talent they could find to carry on the investigation. 
Professor Ryan of Leland Stanford, Jr. University is now busy 
carrying out experiments on a very large scale to determine the 
effects of porosity in porcelain. All who are acquainted with 
Professor Ryan and his work know that his results when pub— 
lished will carry authority on this point. 

So far as porcelain insulators are concerned we know (1) 
that porosity must be reduced to the lowest practical limit to 
prevent absorption, (2) that joints must be so designed and 
made that the insulators will not crack from expansion and 
contraction effects, (3) that insulators must have ample margin 
of mechanical strength. 


EDITORIAL 


Bullding in the Motor 


Motor-driven machine tools are showing the effects 
of the war. They are changing in design. Machine 
tools used in making war products of all kinds are in 
great demand, and those in use are being worn out 
rapidly in the effort to keep up with shop orders. In 
placing new motor-driven tools and replacing worn 
ones, machine tool manufacturers, in co-operation with 
electric motor manufacturers, are turning out tools 
designed to produce maximum output with minimum 
floor space. This means more tools with the motor 
built in, and fewer instances of offering the trade prac- 
tically the same tool for belt, gear, or motor drive. The 
motor is designed for this specific purpose. Th's, too, 
is a rather startling change, for, as Mr. Merrill says in 
the article published under his name in this issue, 
electrical manufacturers have in many cases in the 
past been reluctant to take up the manufacture of 
special types of motors or to manufacture incomplete 
motors to be built into machinery. When a special 
motor is built as an integral part of a machine, as- 
suming that there is a substantial demand for this 
combination, this type. beconies the standard and a 
very desirable line of manufacture. The war has cre- 
ated this demand. 

* + * 


Composition for Practical Men 


We have schools for teaching men practical clec- 
tricity, and colleges for teaching boys electrical theory 
and design. Both school and college turn out embryo 
engineers of varying ability and varying capacity. In 
general the product is of rather high standard. The 
practical men do good work, much of it involving 
adaptability and resourcefulness. But there most of 
them stop. Though possessed of a wealth of experi- 
ence that would be helpful to their fellow men in 
the same trade, they are as dumb as the proverbial 
oyster. With Sphinx-like tenacity they hang on to 
what they knew, steadfastly refusing to reduce their 
experiences to writing. No matter how tempting the 
bait in the way of kale or fame, they won't take it. 
Either they can't write or they won't. Either they are 
bashful or indifferent. Maybe they are just plain 
canny, like the Scot who got carried past his railway 
station just because he wasn’t going to let on to the 
conductor. Whatever be the cause, the electrical world 
is in Mourning on account of it. Maybe all that these 
men need is a sympathetic teacher of English composi- 
tion who will take them gently by the hand while still 
in the toils of the teacher of practical electricity, and 
show them at the end of each lesson how to paint a 
word picture of what they have done that day. Such 
a teacher would lead these useful men out of bondage. 
He would be just as worthy of a niche in the Hall of 
Fame as Fulton or Faraday or Franklin. Lacking such 
a teacher, the industry is suffered to struggle along 
with men who do know but won't write and men who 
don’t know but will write. We shall be the richer in 


every way when somcone will found a school that will 
turn out men who can turn their practical experiences 
into prose composition at so much per column-inch. 
R 7 + 
Wanted—An Electrical Dictionary 


All who have had occasion to do more than flutter 
the pages of manufacturers’ catalogues have realized 
the need of an electrical Samuel Johnson or Noah 
Webster to codify our electrical terms. No arbitrary 
code being in force, we find many identical products 
of the shop called one thing here, another thing there, 
and still something else elsewhere. Take the noun 
“coil” for example. Having exhausted that, try 
“switch.” Then take up the fittings, which seem al- 
most as numerous as the sands of the sea. Naming 
these fittings as fancy dictates seems to be a merry 
pastime among our catalogue makers. These fittings 
appear to have been named by the same person that 
names Pullman cars. Though identical in appearance 
and designed for the same purpose, the fellow that 
makes the fittings, or the fellow that makes the cata- 
logue for the fitting manufacturer, seems obsessed by 
the idea that he must call a fitting by some name 
that Jones or Brown or Smith didn’t think of. All 
this makes for confusion. We need a standard electri- 
cal dictionary of electrical words and phrases just as 
much as we need a Webster or a Century or a Standard 
dictionary of the language we endeavor to speak. We 
need a new one every few years; for, like the tongue 
we speak, the industry is alive and changing. And 
what is true of manufactured products is true to some 
extent of the terms used by our practising engineers. 
These terms should be codified, too; codified to a de- 
gree not yet attempted by any of the committees ap- 
pointed by our engineering societies. The engineers 
themselves admit this in a report made recently to the 
Institute. That report says that during a recent dis- 
cussion several hours were taken up by the engineers 
present in defining terms so that they could talk, not 
as the fabled folk talked on the Tower of Babel, but 
intelligently and understandingly. 

+ $ * 


Fans for Drying Vegetables 


The United States Department of Agriculture has 
discovered a novel use for the electric fan. In a bulle- 
tin issued recently it says it has been found that many 
sliced vegetables and fruits placed in long trays 3 by I 
foot and stacked in two tiers end to end before an elec- 
tric fan can be dried to the requisite dryness within 24 
hours. Some require much less time. Here, then, is 
a hint for the thrifty housewife, and also a hunch for 
the wideawake fan salesmen. And perhaps it wouldn't 
be a bad idea for the central stations, from now until 
the harvest moon sails through the clouds, to send a 
card bearing this useful bit of news to all their current 
consumers. It will help out on the day load, and show. 
a friendly interest in the consumers’ welfare. 


Installation, Operation 


A Record of Successful Practice and Actual Experiences of Practical Men. 


Protecting Cables in Manholes 


By C. A. Dalrymple 


General. Various types of cable protection. Method of applying rope-cement 
covering. Methods of applying brick-lath-cement covering. Materials required for 
rope-cement and brick-lath-cement covering. Advantage of cheese cloth and paraffin. 
Comparative costs of rope-cement and brick-lath-cement coverings. 


In order to prevent trouble from communicating from one short range arcs. Asbestos has not a very high mechanical 
cable to another, a suitable covering should be provided. strength and for this reason is unfit for the task at the time it 
The protection of cables in manholes and other cable recep- is needed. Asbestos also becomes affected in hot and moist 
tacles is of the utmest importance. Several methods of pro- 


tecting cables have been employed, such as: PARAFINE AND 
Concrete shel CHEESE CLOTH 
ties i BETWEEN LATH 


Split tile duct l 5% CEMENT MORTAR ANDO CABLE. 

Asbestos and steel tape > 

Asbestos and silicate of soda 

Rope and cement 

Brick lath and cement 

In selecting protection for cables, considerable thought must 
be given as to whether it affords ample protection, and the 
cost of the covering per foot of cable. 


A ci 6% Fig. 2 Brick lath-cement covering for cables 
manholes and its value is greatly reduced. Where steel tape 
is applied over the asbestos, the steel may become grounded 
and become involved in the arc. 

The rope-cement and the brick-lath-cement coverings are 
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Fig. 1, Showing ingredients and details of rope and cement cov- 
ering for cables. 


Concrete shelves are very expensive and without additional 
Protection to cables will not prevent trouble from communicat- 
ing from one cable to another. 

Split tile duct is very awkard and expensive. The price of 
Split tile duct makes the use of this kind of protection pro- 
hibitive. 

5 various types of asbestos coverings are considerably cheap- 
ie concrete shelves and split tile duct, but are not consid- 
ed reliable as they will not sufficiently protect cables from | Fig. 3. Material curve 
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superior to other methods and can be applied to cables at less 
expense. Recent tests have proved that they are better adapted 
for the purpose for which they are intended, namely: 

1. Resisting the action of an electric arc. 

2. Mechanical protection. 

Fig. I shows the method of protecting cables with rope and 
cement. In applying this type of protection, the lead sheath is 
cleaned thoroughly and coated with paraffin. One layer of 
cheese cloth, 3 in. wide, lapped 1 in, is wrapped around the 
cable and a second coat of paraffin applied. One-quarter inch 
hemp rope free from oil, tar or acids is then wrapped around 
the cable, spaced ½ in. center. The cement mortar made up of 
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one part cement and two parts sand is placed over the rope 
and built up to a thickness of 56 in. The mortar is applied by 
hand and then brushed down with cement water so as to make 
a good even finish. 

The brick lath-cement covering, as shown in Fig. 2 is the 
most recent type of protecting cables. The lath is made of wire 
upon which brick or terra cotta is thoroughly baked and en- 
closes the wire which make up a web of small briquettes. It 
makes an excellent foundation for the cement-mortar, as it is 
porous and flexible. To apply the lath, it is cut into strips 3 in. 


Fig. 5. Cables covered with rope and cement 


wide and after the cheese cloth and paraffin have been applied, 
the lath is wrapped spirally around the cable. The cement 
coating is then applied in the same manner as in the use of rope. 

The material curve as shown in Fig. 3 is based on using mor- 
tar one part cement and two parts sand for cables ranging from 


134 to 3 in. in diameter and is used for estimating the approxi- 
mate amount of materials required to cover 10 ft. of cable in- 
cluding one joint and also allowing for waste. For example, to 
cover a cable having a diameter of 2½ in., it will require 45 ft. 
of cheese cloth, 3.4 lb. of paraffin, 190 ft. of rope, and 0.42 cu. 
ft. of cement mortar as indicated by dotted line. In case it is 
desired to use brick lath instead of rope, read in the same man- 
ner except in the lower left hand cover use the scale on left 
side of curve which would be 31 2/3 ft. of brick lath for a 
cable 2% in. in diameter. 

Cheese cloth and paraffin applied to cable before the rope of. 
brick lath, will aid greatly in removing the covering when nec- 
essary. 

Fig. 4 indicates the comparative cost per foot of cable for 
applying the rope-cement and brick-lath-cement covering to ca- 


1 bles ranging from 134 to 3 in. in diameter, based on the present 


J prices of material. 

The brick-lath-cement covering is absolutely a fireproof pro- 
tection; the brick-lath being made up of non-combustible ma- 
terials; it costs less to place on cable and is the best known 
protection that can be obtained to cover cable with. 


+ + + 
Re-Insulating the Tallulah Line 


Fifty thousand insulators are to be changed on 753 towers: 
between Tallulah and Atlanta, and when the work is done the 
number of strain towers in the whole distance will have been 
cut down from about 179 to 15, suspension towers being sub- 
stituted. The strain towers are believed to have been the cause 
of recent knockouts on the Tallulah line. The cost of new 
insulators alone will be $75,000; and the work itself will take 
a year or more. 

Foreman J. R. Glass of the Gainesville district, and B. T. 
Glass, Atlanta district, already are engaged on the start of the 
work and have reduced the number of strain towers between 
Atlanta and Norcross from 37 to two. All the strain towers are- 
to be eliminated first, with the line dead, one line being killed 
at a time while work is in progress on it. Later, when the- 
strain towers are all out, the changing of insulators along the 
entire remainder of the line will be done with the conductors- 
“hot,” or alive. 

The work is being done under supervision of P. C. Herault,. 
superintendent of high-tension maintenance and operation. 

b 4 + 


Notes on Wire 


In the latest edition of “Wire in Electrical Construction,” 
published by John A. Roebling’s Sons Co., there is much of 
interest to the practical electrical man. For the benefit of 
those who are unable to get a copy of this little book we 
reprint here some extracts from it that are worthy of place- 
in an electrician’s note book. 

Only a few metals possess the physical properties that are- 
necessary for wire drawing. Among those metals are gold, 
silver, copper, aluminum and steel. Steel wire has properties- 
superior to wire made from all other metals except the prop- 
erty of electrical conductivity. 

Bronze wire has 2% times the resistance of copper wire,. 
but it is 36 percent. stronger than the larger size to 75 per- 
cent. in the finer size than copper wire. 

Bronze is stronger than copper and a better conductor than 
steel. It is not so easily corroded as steel, and is especially 
adapted to places where bare wire is used and corrosion is 
common. It is adapted for span wires and for telegraph and 
telephone lines where greater strength than that possessed by 
copper is necessary, and greater conductivity or greater re- 
sistance to corrosion than steel affords is desirable. 

The length of span that may safely be used with a wire 
given metal depends entirely on the way in which the wire- 
is strung and also on the climatic conditions. It is usual to» 
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assume that the wire must support a load equal to its own 
weight plus %4 in. of ice, and at the same time a horizontal 
wind pressure of 8 lb. to the projected square foot at a tem- 
perature of o degrees Fahr. 

Without the ice load, one size of wire will do as well as 
another. A No 20 copper wire, for instance, in the summer 
time will sustain itself over as large a span as a No. 4; but 
when the ice load is to be taken into consideration a larger 
wire is necessary in order to give a span with a reasonable 
sag. 

Steel is not economical as à material for transmission 
lines, except in those cases where a copper wire considerably 
larger than is necessary to carry the electrical load has to be 
used in order to support the ice load. 

For hard drawn copper wire good practice indicates that 
up to 204 mils the wire might be solid, although some large 
lines use stranded wire as small as 162 mils. For sizes 
heavier than 204 mils, atranded wire should be used. Tele- 
phone wires may be either hard drawn copper or galvanized 
steel. The copper runs from 165 mils to 64 mils; the steel 
from 238 to 83 mils. The ground wire carried on the top of 
the poles is usually ¥% in. Siemens-Martin seven-wire strand. 

After copper is drawn, its hardness depends on the amount 
and kind of drawing. Increased drawing usually increases 
the hardness. All wire is hard after the drawing. When 
soft copper wire is wanted the hard wire is annealed by 
heating it toa red heat. The softness of the copper depends 
on the degree of annealing. 

Galvanized strand is usually composed of 7 or 19 wires, 
sometimes 37 or 61 wires. The bieaking weight of a galvaniz- 
ed strand is about 90 percent. of the sum of the breaking 
weights of the individual wires. 

Siemens-Martin strand has a breaking weight of from 20 
to 30 times its weight per 1,000 ft. This strand is composed 
of soft pliable wire, but of considerably higher strength than 
the ordinary. Owing to these qualitics it is largely used for 
messenger wire to carry telephone cables. 

Trolley wires may be hard copper wire, bronze, steel wire, 
either bright or galvanized. It may be round, or of special 
shape so as to allow the suspending ears to be attached to the 
upper lobe of the wire, leaving uninterrupted service for the 
trolley wheel. 

+ + + 


Political Engineers vs. Real Engineers 


What happens when politics gets mixed up with matters that 
are essentially of an engineering nature is depicted by F. E. 
Richards in a recent issue of Service. Mr. Richards says: 


During the fall of 1914 information was received that a new 
school was to be erected in Montclair. Our representative called 
on the board of education and was referred to the consulting 
engineer. 

The service available at the school location would be 2-phase, 
6o-cycle alternating current. The engineers advised that they 
‘would have no alternating-current motors in this school under 
any consideration, and that they would undoubtedly install a 
plant to secure direct current. 

After a careful analysis, they determined the plant would 
not be necessary, but still insisted on direct current for their 
ventilating fans and all motors throughout the building, total- 
Ing 135 horsepower. i 
As there were numerous schools throughout the state oper- 
ating on alternating current satisfactorily we could see no rea- 
son for the installation of a motor generator to supply direct 
oe and explained our views to the school board. The 
1185 advised us that they were retaining the best engineers 
5 could secure, and their recommendation was that they in- 
all a motor generator of 100-kilowatt capacity, and direct- 
Current motors. 

i e then protested again to the engineers, who told us that 
sll ie in charge of this work and needed no further advice 
After one and a half years running with very high bills, caus- 

5 : oh operation of a 150-hp. motor to take care of an aver- 

oad of 50 horsepower, the school board accepted our views 


ELECTRICAL AGE | Zr 


and have disposed of all the direct- current apparatus, includ- 
ing the motor generator, and have replaced same with alternat- 
ing- current motors. ' 

Our engineers made tests on the direct-current installation and 
have cut down the horsepower of several motors to the requir- 
ed power necessary to operate the several pieces of apparatus. 
Some of these fans are silent chain driven, and have proven 
very satisfactory. The one feature of direct current that of- 
fers a possible advantage over alternating current would be 
the variable speed characteristics of direct-current motors. 
Their engineers did not take advantage of this feature, having 
installed all their direct-current motors of constant speed type, 
and no variation could be given to the fans or pumps. 

.The above is an instance where large sums of money had been 
paid to engineers for advice, e of which resulted final- 
ly in complete re-design of the inskallation to secure satisfac- 
tory operating conditions at a minimum cost. 


+ + „* 


Lamp Etching for Central 
Station Company 


It is a common practice for central station companies and 
in fact many other large users of incandescent lamps to have 
their name etched upon the lamps belonging to them, partly for 
ease of identification, for the prevention of theft, and for ease 
of bookkeeping. In the usual way the user of the lamps speci- 
fies that his name shall be etched upon them at the time he 
places his order with the lamp manufacturer, because the latter 
is well able to do the etching with the least inconvenience and 
expense. Some of the larger users of incandescent lamps are 
now doing their own etching, simply ordering plain glass bulbs 
from the lamp works, because they are finding that they are able 
to do this work as satisfactorily and more cheaply than is the 
lamp manufacturer. Of course this applies to the large user ot 
lamps, rather than to the smaller one, but as this matter is one 
of general interest it is intended to describe how the etching 
may be done. 

The most satisfactory way to etch glass is by means of acid, 
and the acid usually employed for this purpose is hydrofluoric. 
The best results are obtained by diluting the acid by the addi- 
tion of carbonate of ammonia crystals. This mixture of hydro- 
fluoric acid and ammonia carbonate is very sensitive to atmos- 
pheric conditions, and it is found to be necessary to vary the 
amount of carbonate of ammonia according to whether the at- 
mosphere is wet or dry. It is quite easy to tell whether the 
solution is of the right proportion, however, because if the mix- 
ture is too concentrated, that is to say contains too small a 
proportion of ammonia carbonate, the markings upon the lamp 
will be rather transparent. On the other hand if the solution 
contains too great a proportion of ammonia carbonate the etch-. 
ing will have a somewhat frosted appearance, and will be easily 
wiped off the glass. 

To properly etch a lamp it must be heated before applying 
the acid. Ovens are specially designed for this purpose. These. 
ovens are usually furnished with movable tops which contain a 
large number of holes, into which the lamps that are to be 
etched are inserted. There are many different sizes of lamps 
having different outside diameters and to permit the use of the 
same oven for the various sizes of lamps plates are placed over 
the top of the oven, these plates permitting a change in the 
diameter of the openings. These plates, as usually made have 
four different sizes, the smallest being about one and one-hali 
and the largest three and one-half inches in diameter, these sizes 
being found to be capable of taking care of the numerous dif- 
ferent sizes and types of lamps on the market at present. Usu- 
ally only one half of a lamp is etched, the most common prac- 
tice being to do the etching at the base of the lamp near the. 
socket. As the etching covers only a small portion of the lamp 
only one half of the lamp at most need by heated, and this is 
very convenient as it enables the man doing the etching to take 
up the lamps from the oven in his naked hand a thing he could 
not do otherwise. 

The actual etching is usually done by means of a rubber 
stamp, exactly like those used for stamping paper with ink. Hy- 
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drofluoric acid is a rather troublesome acid to handle because 
it attacks all metals except lead and most other materials, hence 
the containers holding it are usually of lead, of paraffine or of 
rubber. For the purpose being discussed here bottles of hard 
rubber will be found the most suitable, because they are strong 
and rugged, will stand more abuse in every day usage, and cost 
less in the long run, while being light are easily carried around. 

The remaining pieces of equipment to make up a complete 
outfit are a rubber tray for containing a supply of acid; a piece 
of rubber strip about one inch wide and six inches long; a rub-, 
ber mat eight inches square or even less; the rubber stamp for 
making the impression upon the lamp; a piece of plotting paper, 
and a small brush. The tray is filled with acid and the rubber 
mat laid beside it. The tray furnishes the acid for the work, 
while the mat is nothing more than an acid pad, performing the 
same function as the ink pad used in every officé. The rubber 
strip is for transferring some of the acid from the tray to the 
pad, as needed. 

The operator dips the dipper into the tray and spreads or 
smears the acid out over the face of the mat, as uniformly as 
feasible. The rubber stamp is then pressed against the mat or 
pat, and any excess acid that the operator thinks has been picked 
up is wiped off by means of the blotting paper. The stamp is 
then applied to the hot lamp. Each moistening of the stamp upon 
the acid pad is capable of etching from six to eight lamps. The 
brush aforementioned is for the purpose of cleaning the stamp 
every now and again should it become clogged and dirty. 

The above outfit, except the heating ovens, requires very little 
investment, the work is simple and may be done by very young 
men at low salaries, or by girls. The large companies, who 
are purchasing a million or more lamps each year may find it 
more economical to do their own etching than to pay the manu- 
facturer to do it for them. The same applies to many smaller 
companies, without doubt. In any case there are always crop- 
ping up instances where it is desired to etch glass, and the 
above routine is equally applicable to any glass, of course, 
whether of an incandescent lamp or not. 

The greatest care must be taken at all times to prevent the 
acid coming in contact with skin or clothing. Fabrics and 
leather are quickly eaten away, and burns of the most serious 
character and difficult to heal will result from accidental con- 
tact. A basin of water should be nearby into which to plunge 
the hands should even a drop of acid come upon them. 
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Copper Connectors 
By C. A. Dalrymple 


Very little consideration has been given to the details of cop— 
per connectors for jointing cables. Most engineers in charge 
of cable work simply issue their requisitions for the number 
of connectors required and let their purchasing department or— 
der them where they can buy them at the lowest price, no 
thought being usually given to the length or shape of the con- 
nector. 

In order to make a cable joint properly, it is important to 
have proper copper connectors. 


FOR DIMENSIONS OF CONNECTORS SEE 
TA SLE. 


Fig. 1. Copper connector 
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They should be made of pure copper, thoroughly tinned and 
free from sharp edges, burrs or flaws, which would have a 
tendency to puncture the insulation after the joint has been 
completed. The copper in the connector should be of such a 
thickness as to give a cross-sectional area equal to that of the 
conductor for which it is intended. The connectors are split 
the entire length so as to permit the solder to flow freely 
throughout the joint and insure a good soldered union. Both 


DIMENSIONS OF COPPER CONNECTORS 
FOR erer. CABLES. 
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Fig. 2 Dimensions of copper connectors for jointing cables 


ends of the connectors should be beveled as shown in Fig. I, so 
that the insulation can be built up over the connector without 
leaving any pockets at the ends, which are extremely danger- 
ous in joints. The connectors should be of suitable lengths, 
as shown in Fig. 2, to insure a rigid joint after being soldered 
to the conductor. The inside diameter of the connector will 
vary slightly with the various strandings of the conductor, the 
diameter as shown in Fig. 2, being based on a given number 


of strands. 
$ . $ 


Where a telephone company acquired a right from a railroad 


‘company to construct and maintain its lines over the railroad's 


right-of-way, it could not thereafter grant to a telegraph com- 
pany the right to string a wire on its poles, since the con- 
struction of the telegraph line would constitute an additional 
servitude upon the railroad’s right-of-way, the purpose of the 
two corporations being essentially different, and the situation 
not being that of the least of a right to use a wire already 
constructed. 
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The Design and Construction of Transformers 
By Norman G. Meade 


This article covers the practical details involved in 
the design and construction of transformers. By way of 
making the subject matter clear to all readers, the 
author takes up in some detail the effect on alternating 
currents of inductance, reactance, and impedance. 


To fully understand the computations involved in the design 
of transformers it is necessary to have a working knowledge of 
some rules and formulas that are involved in alternating-current 
calculations, therefore before taking up the actual design and 
construction of transformers a brief outline of some of these 
will be given for those readers who are not familiar with alter- 
nating-current practice. 

Current in an alternating-current circuit to which an induc- 
tive load is connected can be considered as resolved into two 
components, one in phase with the electromotive force and 
one lagging or leading by a quarter-cycle. By “lagging” we 
mean that the current reaches each maximum point a fraction 
of a second later than the voltage has reached its maximum. 
The second component is known as the wattless component, and 
that in phase with the electromotive force as the power com- 
ponent. The greater the angle of lag or lead of the current the 
larger will be the wattless component and the smaller the part 
which is really expending power in the circuit. 

Although wattless currents do not represent any power wast- 
ed, they are objectionable, because they load up the lines and 
generators, limiting the current-carrying capacity. For example, 
assume a generator supplying 30 amperes to a system with a 
low power factor. The actual power delivered would be smal] 
and the prime mover driving the generator would be lightly 
loaded, but the current of 30 amperes is circulating through the 
lines and the armature of the generator, loading the lines and 
heating the machine. As the current output of the armature 
is largely limited by the heating, the useful current which the 
generator would deliver is greatly reduced by the wattless com- 
ponent. 

When making calculations for alternating-current circuits, in 
addition to resistance one must consider three other factors, in- 
ductance, reactance, and impedance. Inductance is the coefficient 
of self induction and equals the product of the total number of 
lines of force N threading a coil, when the current is one am- 
Pere, and the number of turns T, in the coil, divided by 10%, or 
100,000,000. The coefficient is usually denoted by the letter L, 
which is the practical unit of self-induction expressed in henrys. 
If it is known that the number of lines set up increase directly 
with the current, the above formula may be changed to read: 

Magnetic flux X turns 


L= henrys 


Current X 10° 
For example, assume a large electromagnet to have the fol- 


lowing data: Total magnetic flux, 30,000 lines; number of 
turns of wire, 1,000; amperes, 1; 
Substituting in the formula 
30,000 X 1,000 
L= = 0.3 henry 
I X 100,000,000 
or roughly 47 ohms. 

Inductive reactance resulting from the counter electromotive 
force of self induction equals 2 m times the frequency times the 
inductance in henrys or 2 m n L in which, = 3.1416; n = fre- 
quency; L = henrys. Like resistance, inductive reactance is 
measured in ohms. 

Considering the same problem as before, assume the electro- 
magnet to be connected to an alternating-current circuit having 
a frequency of 25 cycles. Then the inductive reactance will be 

2 X 3.1416 X 25 X 0.3 = 47.12 ohms T 

The self-induced or counter-electromotive force is greatest 
when the rate of change of the current strength is greatest; this 
occurs when the current is passing from a positive to a negative 
value; that is, through zero. On the other hand, the resistance 


“drop” is greatest when the current is greatest. Hence, the 
„5 
4 wT a 
E. 
Fig. 1 Fig. 2. 


max mum values of the counter-electromotive force and that 
part of the impressed electromotive force required to overcome 
the straight resistance are displaced by a quarter-cycle or 90 
electrical degrees. This is shown diagrammatically in the lower 
part of Fig. 1, in which OC represents the component of 
the impressed electromotive force to overcome resistance and 
OA that necessary to overcome reactance. The result is OB. 
This combined effect of resistance and reactance is called im- 
pedance or the “apparent” resistance of the circuit, that is, the 
quantity which when multiplied by the current will give the 
total impressed electromotive force. 

Bearing in mind the relation in the lower diagram of Fig. 1, 
the value of the impedance mav be found by treating the prob- 
lem as a parallelogram of forces and solving the right triangle 
shown in the upper diagram of Fig 1. The base represents the 
resistance, the altitude inductive reactance and the hypotenuse the 


34 


impedance. Employing the theorem that the hypotenuse of a 
right triangle equals the sum of the squares of the two sides, 
Impedence = V (R? + 2rfl) 

Let J = current; R = resistance; E = electromotive force 
in volts; and Z = impedance. Then the following relations 
hold true between Ohm’s law for circuits containing resistance 
only, and the derived formulae for alternating-current circuits 
containing impedance. 


Resistance Only With Impedance 


E E 
pac | a 
R Z 
E E 
R = — 25 — 
1 1 
E = IXR; E = IXZ. 


Now assuming the electromagnet to have an ohmic resistance 
of tso ohms, the impedance of the magnet equals 


V 22,500 + 2209 = V 24, 700 = 157 V 150° + 47? = 
157 ohms = Z 
If the electromagnet requires a current of 10 amperes for its 
operation the impressed electromotive force necessary to cause 
such a value of current to flow in the coil is 
ESI X Z = 10 X 157 ~1570 volts. In the foregoing 
problems the current is lagging behind the electromotive force. 


Theory of Transformers 


The term stationary or “static” trans former, as ordinarily 
used, refers to an appliance for changing the voltage and the 
current in an alternating-current circuit from one value to an- 
other with an inverse change in the value of the current and 
the voltage. A transformer is referred to as a step-up trans- 
former if the delivered voltage is greater than the supplied 
voltage, while it is known as a step-down transformer when 
the reverse is true. A constant-potential transformer consists 
essentially of three parts: the primary coil which carries the 
current from the source of supply; the core of magnetic ma- 
terial in which is produced an alternating magnetic flux; and 
the secondary coil in which is generated an electromotive force 
by the change in magnetism in the core. 


Windings and core, mechanically considered, are so arranged 
that the greatest possible amount of the flux produced by the 
primary magnetomotive force is surrounded by the secondary 
coils, that is, so that the magnetic leakage is at a minimum. In 
order to obtain this result the primary and the secondary coils 
are closely interlaced, being separated only by the amount of 
space demanded for insulation, ventilation, and cooling mediums. 
Such flux as surrounds one coil without interlacing with 
the other produces in the former coil an electromotive force 
in time quadrature to the flux. The quotient of this reactive 
electromotive force divided by the current in the corresponding 
coil is known as local leakage reactance of the coil. 

Assume that the primary impedance is negligible and that the 
secondary is on open circuit. With the line voltage impressed 
on the primary coil, the effect on the primary coil and the mag- 
netic core will be the same as though the secondary were not 
present. The primary electromotive force is fully counterbal- 
anced by an electromotive force generated in the primary coil 
by the rate of change of magnetic flux within the coil. Assum- 
ing that the impressed electromotive force varies periodically 
from a positive maximum to a negative maximum, it is evident 
that the rate of change of magnetism must be the greatest when 
the electromotive force is the greatest, also when the electromo- 
tive force is zero, the rate of change of flux is also zero. 

The action of a transformer without resistance, magnetic 
leakage, hysteresis, or eddy-current losses may be represented 
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by Fig. 2, when working with an open circuit secondary. Let 
ON represent the magnetic flux; then the magnetizing current 
will be in phase with ON, and may be represented by OM.. 
This current is 90 degrees behind the primary impressed electro- 
motive force E, which will be represented by the line 
OE», 90 degrees ahead of OM. The secondary electromotive 
force will be directly opposite in phase to Ep. In this case the 
transformer takes the small current OM from the line, and 
since this current is at right angles to the electromotive force 
it is wattless and the transformer consumes no energy. 

When the secondary winding is connected to a non-inductive 
load, a current J, will flow in this winding, and the action of an 
ideal transformer is represented in this case by A in Fig. 3. The 
lines ON and OM represent the magnetic flux and the mag- 


Fig. 3 


netizing current as before. OE, is drawn to scale to represent 
the primary electromotive force and OE, represents the secon- 
dary electromotive force. Let R be the resistance of the non- 
inductive circuit to which the secondary winding is connected, 
then the secondary current will be J, E. /R, since the resist- 
ance is non-inductive, and may be represented to scale by the 
line Od in phase with OE.. The current in the primary wind- 
ing corresponding to I. in the secondary winding will be Jp = 
J. XT. T., where T represents the number of turns i the re- 
spective windings, and may be represented Oa opposite in 
phase to Od, and representing Ip to the same scale that Od in- 
dicates J.. In the case shown E. = 0.5E,; hence Oa must be 
one-half of the length of Od. The total current flowing in the 
primary winding will be the resultant of Om, or Ob = Ip. This 
resultant current lags © degrees behind the impressed electro- 
motive force, and it is evident that the more the transformer 


Fig. 4 


is loaded, the smaller © becomes, and the nearer the primary 
current gets into phase with the primary electromotive force. In 
other words, taking the current from te secondary winding 
acts as if it decreased the self induction of the primary wind- 
ing, thus allowing a larger current to flow. Since © decreases 
as the load is applied, it follows that cos © increases, hence 
the power applied to the primary winding increases. 

If the secondary of an ideal transformer furnishes current to 
an iductive load such as motors, the current Js lags behind the 
electromotive force E. by an angle B of such an amount that 
tan B = 2"nL/R where R is the resistance and L is the in- 
ductance. This action is represented by B in Fig. 3. The mag- 
netizing current Om, magnetizing flux ON, primary electromo- 
tive force Er, and the secondary electromotive force Es are 
all represented as before. The secondary current Js, however, 
lags behind E. by the angle B; consequently the corresponding 
primary current Oa is behind the primary electromotive force 
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E, by the same angle B, because Jp is opposite in phase Od. 
The total primary current, being the resultant of Om and Oa 
will be Ob, lagging © degrees behind Ep. It will be noticed 
that © is greater than it would be if the transformer were work- 
ing on a non-inductive load; hence the primary current cor- 
responding to a given output will be greater with an inductive 
load. 

Losses which occur in transformers may be divided into iron 
losses, and copper losses. The iron losses are those which 
occur in the iron core of the transformer and are due to 
hysteresis and eddy currents. These losses are practically con- 
stant for all loads, because they are dependent upon the mag- 
netic density of the core, and this changes but little from no 
load to full load. The FR loss, or copper loss, in the coils in- 
creases rapidly with the load. The combined effect of these 
losses is to heat the core and the coils, so that the amount of 
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Fig. 5 


power a trans former is capable of delivering is limited by the 
heating effect. The trans former could therefore be loaded 
until the coils reached the maximum temperature permitted in 
the design without injury. Furthermore the efficiency falls when 
the trans former is overloaded. If the load is too heavy the 


FR loss becomes excessive, and the transformer does not oper- 
ate economically. 


Transformers should be so designed they will operate effici- 


ently with a minimum cost of construction. The efficieney must 
be high not only at full load but throughout a wide range of 
loads. It will be noted that the efficiency increases rapidly at 
first and varies but little between one-fourth load and full load, 
dut when the trans former is overloaded the efficiency falls off. 
The efficiency is made high by reducing the losses to a minimum. 
The curve, Fig. 6, shows the relation between output and full- 
load efficiency. The efficiency increases rapidly with the out- 
put of transformers of small sizes, but changes slowly in 
capacities of upward of about 5 kilowatts. 
Transformer Construction 

There are two general forms in which transformers are con- 

structed. The core type and the shell type as shown at A and 
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B respectively in Fig. 6 In the former type the laminations 


Fig. 6 


are built up to form cores for the coil; the former are attached 
mechanically to laminated connecting parts. There is generally 
a primary and a secondary coil on each leg of the core. In ihe 
shell type of transformer the laminations are built up around 
the coils so that with the exception of the ends the latter are 
entirely surrounded by the core. The cores within the coils of 
Core type transformers are not made round in section but iv 


the form of a “maltese cross” as shown in Fig. 6. This is for 
the purpose of allowing the oil, which transformer cases are 
filled to aid in cooling, to circulate on the inside of the coils. 

In building up shell type transformers the core is divided at 
several places by spacers placed between the laminations. This 
is for the same purpose, oìl ciruculation, that the peculiar shape 
of construction is used in core type transformers. The lamina- 
tions are built up about the coils and are punched or cut out in 


Fig. 7 Fig. 8 


various shapes to allow them to be fitted around the coils. When 
the laminations are built up they are held together by top and 
bottom plates and rods provided with nuts. 

Three phase transformers are in quite common use and are 
built in both the shell and the core types as shown in Fig. 7. 
This construction of transformer has the advantage of a self 
contained unit instead of the use of three single-phase trans- 
formers, and is consequently cheaper, but has the disadvantage 
of the necessity of renewing the whole unit when a burnout oc- 
curs. Where three single-phase units are used, in case of ac- 
cident to one unit it may be removed and the two connected up 
to perform a percentage of the work of the three units. 

Three phase transformers may be connected in a number of 
different ways, as obviously three single units can be, in three- 
phase circuits, depending upon whether Y or delta connections 
are used. In the following illustrations of the combinations the 
ratio of transformation is assumed to be 10 to 1. When the pri- 
mary windings and the secondary windings are correspondingly 
connected the voltage ratio will be 10 to 1, the same as the ratio 
oí the primary to the secondary turns. If, however, the com- 
bination is varied and the primary windings are connected delta 
and the secondary windings Y or star there is a different ratio 
of voltages as shown at A in Fig. 8. The secondary voltage 
will be in this case 220 V3. If, as shown at B, the primary 
windings are connected in Y or star and the secondary windings 
delta, the voltage ratio will be 2200:220 + V 3. 

The next article will take up the actual design of a specific 
type and size of transformer. 


+ * + 
Speed Control of Fan Motors 


In designing fan motors the location of speed control resist— 
ance depends upon the kind of circuit on which the fan is to 
operate. To operate on alternating current a fan designer has 
to remember that more energy is required to start an alternat- 
ing current fan motor than a direct current fan motor of the 
same size. An induction motor, for instance, takes a large ex- 
cess over full load current when it starts from rest. This is 
another way of saying that it has a low starting torque. In the 
more expensive single phase motors the low starting torque 
is overcome by means of a “shading coil.“ A shading coil con- 
sists of a single turn of copper wire wound around about one- 
half of each field pole. The interaction between the fields 
. dated by the regular coil and the shading coil makes the short- 
v.icuited rotor turn round with a rather strong torque. Another 
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method of starting these inherently low-starting-torque motors 
is to convert the motor into a repulsion motor during the start- 
ing period and, by mechanically shifting the brushes, to operate 
it as an induction motor just before the motor attains synchro- 
nous speed. 


Direct current motors on the contrary have a large starting 
torque. This is their most pronounced characteristic. 


Whether the fan motor is direct or alternating, the starting 
current has to be controlled by resistance. With the direct current 
motor there is danger of burning out the armature, due to its ex- 
tremely low resistance, the windings being in parallel. In the direct 
current motor the greatest resistance is inserted in the circuit 
at the time the motor is started. Moving the controller for- 
ward cuts out the resistance gradually, sends a greater pres- 
sure into the armature and causes the speed to increase accord- 
ingly. The greatest rate of speed is attained when all the re- 
sistance is cut out and full voltage applied. The armature does 
not burn out now because the counter electromotive force 
or back pressure from the motor keeps the current in the ar- 
mature coils within bounds. The armature has to attain some- 
thing more than half of full speed before the counter pressure 
begins to assert itself, 


In the alternating current fan motor, on the contrary, the 
least resistance 1s inserted in the circuit when the motor is 
started. As the motor attains torque and comes up to speed the 
controller is moved forward and more resistance is inserted 
in the armature circuit. This cuts the speed down. 


In brief, with the direct current fan motor the armature turns 
fastest when the controller is on the last notch. With the 
alternating current fan motor, the rotor turns fastest when the 
controller is on the first notch. 


+$ +$ +$ 


Current Required by Small Motors 


Occasionally it is convenient to know how much current small 
single-phase motors take at full load. The formula for this is 
of course given by the formula 

746 X hp. 
I == 


voltage X efficiency X power factor 
Ordinarily it is necessary to refer to a table, prepared by the 
manufacturer, giving values of efficiency and power-factor 
against horse-power. Since these factors in the above equation 
depend only on horsepower, it is possible to write the equation, 
I 746 

* hp. ———————- 
voltage eff. X p. f. 
We can then lay out a straight-line diagram, as shown, having 
but three lines—current, voltage, and another line which repre- 
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746 
sents values of the term h.p. Since this fraction 
eff. X p. f. 
varies only as h. p., its line may be divided to read in horse-pow- 
er. 

To use the diagram, lay a straight-edge across it to cut the 
voltage and horsepower lines at the proper points. The current 
is then read off where the straight-edge cuts that line. In- 
stead of a straight-edge, a line scribed on a celluloid triangle 
or other transparent ruler may be used. 

It must be borne in mind that this diagram holds good only 
for full load conditions, and for one particular line of motors. 
It is, however, a useful guide for all makes of motors, and 
is fairly accurate for loads not less than 75 percent. of rating. 
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| Electrical Nuts to Crack 


Please state what would happen if lightning should strike an 
automobile in which there are passengers. 

A says that the car is insulated because of the tires, which 
have a full pressure of air, and there is consequently no danger. 

B says that the car is insulated from the ground but on ac- 
count of the very high voltage the lightning would jump the 
tire due to moisture present, and that the passengers would be 
in danger. Elmer Bittner, Buffalo, N. Y. 

In reply to this inquiry the editor of The Horseless Age says 
that B is right. There is no composition insulation, he says, 
sufficient to withstand lightning. In other words, the automo- 
bile tires would not provide sufficient insulation to protect a 
passenger in an automobile from lightning. 


l 
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I would thank you if you would advise me how the % h. p. 
motor described in the book “The Construction of Small A.C. 
Motors and Generators,” by A. E. Watson, could be wound to 
run 3600 rev. per min. instead of 1800 rev. per min. I should 
also know what size wire to use. The motor in question is 
for single phase, 60-cycle, 11o-volt circuit, using split phase 
starting. Could it be made so that the starting could be done 
with internal inductance and resistance, instead of external as 
given. I have made the motor with the exception of winding the 
stator. I wish to couple same directly on a 500-cycle generator. 
Have you any information on such a 110-volt generator of about 
4 KW.? Stanley Knochel 

+ + + 


I have a Peerless alternating current 8-in. fan motor wound 
tor 220 volts. I wish to rewind it so it will operate on 110 volts. 
Can any of your readers enlighten me? D. M. Bannister. 
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Resistors in Parallel 


A resistor is material of any kind—it might be air, gas, or 
liquid—that opposes the passage of an electric current. Every 
resistor has the attribute of resistance, but does not show it ex- 
cept under specific conditions. A piece of iron or copper wire 
possesses resistance whether it is connected in an electrical 
circuit or not. A wire or other material inserted in a circuit for 
changing or regulating the pressure is called a resistor. This 
wire has certain attributes, such as hardness, durbility, tensile, 
strengtl elasticity, and resistance. All this by way of showing 
that a clear distinction should be made between the resistor and 
its resistance, between the thing itself and one of its several 
attributes. By observing this distinction we do away with the 
confusion caused by saying the resistance of the resistance is 
so many ohms. i 

There are two general ways of connecting resistors. They 
can be connected in series; they can be connected in parallel. 
Connected in series, the total resistance is equal to the sum of 
the resistances of all the resistors so connected. It is merely 
a matter of simple addition. 

Connected in parallel, the total resistance depends not only on 
the resistance of each resistor but also on the number of the 
resistors so connected. There are various ways of finding out 
what the total resistance is under such condition, most of them 
based on Ohm's law. One form of Ohm’s law states that the re- 
sistance is equal to the clectromotive force or pressure divided 
by the current. Knowing the pressure and the resulting current 
in any combination of resistors in parallel, we can readily find 
the resistance. 

Take two resistors in parallel, each with a resistance of 2 
ohms. Assume an electromotive force of 10 volts. By Ohm’s 

10 
law. each circuit will have a current of ——- = 5 amperes. 
5 
There are two such circuits, thus giving a total current value 
of 10 amperes. With an electromotive of 10 volts, 10 amperes 
will flow when the resistance equals 1 ohm. Testing by Ohm's 
law, dividing the electromotive force by the current, we find 
10 volts 
that = 1 ohm. That is, the total resistance is only 
10 ampers 
one-half the resistance of one of the resistors. 

It seems absurd to say that the total resistance of an electrical 
circuit can be reduced by adding more resistance to that circuit. 
Adding resistance ought to increase the total resistance. It 
would, if the resistances were in series. As stated above, the 
otal resistance would then be the sum of all the resistances. 
With the circuits in parallel, however, an entirely different set 
of conditions comes into play. Adding another circuit of equal 
resistance in parallel with the first is equivalent to doubling the 
size of the first. It gives two paths where only one existed 
before. What it really does is to double the cross-sectional 
area of the first resistor. As the resistance varics directly as 
the length and inversely as the cross-sectional area of the re- 
sistor, it is readily seen that the second path added to the 
first doubles the cross-sectional area and thus, by inverse pro- 
Portion, halves the resistance of the first path. That is, the 
total resistance would then be the sum of all the resistances. 
1 ohm. 

By the same method we can readily find the total resistance 
of any number of equal resistances connected-parallel. The 


general rule for determining the final resistance in such a 
Case is: 


The resistance of two or more equal resistances in parallel is 
equal to one of them divided by their number. 
l Now make the second circuit in parallel with the first 4 ohms 
instead of 2 ohms. The pressure is 10 volts, as before. By 
10 10 
Ohm's law, — = 5 amperes in the first circuit, and —— = 2.5 
2 4 
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amperes in the second, or a total of 7.5 amperes in the combina- 
tion. As before, by Ohm's law, the resistance equals the volt- 
age divided by the current; that is, in this case the resistance 
10 
equals = 1.33 ohms. 
7.5 
In this case, instead of doubling the cross-sectional area of 
the resistor we have made it only one-half size larger. The 
3 
cross-sectional area is —— of what it was at first. The re- 
2 


sistance being inversely proportional to the cross-sectional area, 
2 


is therefore of 2 ohms or, as already proved by another 


3 
means, 1.33 ohms. 


These methods are somewhat complicated and tedious. They 
serve well to prove each case, but a quicker method of solving 
must be formed for rapid and accurate work. The simplest 
rule is as follows: 

To get the resistance of any two parallel resistances, divide 
their product by their sum. This is true whether the resistances 
are equal or not. 


2 X 4 
In the case just cited, applying this rule we have — = 
2+4 
8 
— = 1.33 ohms. 
6 


This rule, modified to suit the case, will be found of great ser- 
vice in problems involving more than two circuits in parallel, 
each with a different resistance. It will give exactly the same 
results as are obtained by applying Ohm’s law, but with far 
less labor. For example, take the case of three parallel circuits 
of 5, 10, and 15 ohms, respectively. Here, by Ohm's law, under a 
pressure of 10 volts, the three circuits will give 2 amperes, I 
ampere, and 0.66 ampere, respectively. The total is 3.66 amperes. 
Dividing 10 volts pressure by 3.66 amperes gives 2.73 ohms, the 
total resistance of the combination. 

An easier way to get this result is to apply the rule given 
above for two parallel resistances to the first two. The result 
obtained is then combined with the third parallel resistance in 

5 X 10 3.33 X 15 
the same way. For example, = 3.33 ohms. 
5 + 10 3.33 + 15 
= 2.73 ohms. 

From this we find the rule: To get the parallel resistance of 
more than two unequal resistances find the parallel resistance 
of any two of them by dividing the product by the sum. Take 
this result and the third resistance; then the next result and 
the fourth resistance, and so on. For example; find the total 
resistance of four resistors in parallel the respective resistances 


5 X IO 
being 5, 10, 15, 20 ohms. By rule we have —— = 3.33. 
5 + 10 
3.33 X IŠ 2.73 X 20 
— 2.73. 244 ohms. 
3.33 ＋ 15 2.73 ＋ 20 


By much the same process we can find what resistance must 
be connected in parallel with an existing resistance in order 
to find a definite parallel resistance. The rule here is: 

Multiply the known and desired parallel resistances together 
and divide the product by their difference. 

This seeming absurdity of decreasing the resistance by 
putting still more resistance in the circuit 1s clarified by look- 
ing at the problem from a different angle. Look at it from 
the point of conductivity instead of the point of view of the 
reciprocal of conductivity; that is, resistance. The conduc- 
tivity of a wire, as is well known, varies directly as the re- 


-= +, 


— — ͤ 


— — 
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sistance and inversely as the cross-sectional area. By in- 
creasing the cross-sectional area of a conductor we decrease 
the resistance and increase the conductivity. Putting a wire 
of certain size in a circuit increases the flow of a definite 
number of amperes, the amperes, by Ohm’s law, depending on 
the relationship existing between the voltage and the resis- 
tance. In the case cited above, 5 amperes will flow through 
a wire having resistance of 2 ohms under a pressure of 10 
volts. Putting another wire of the same length and cross- 
sectional area alongside the first one; that is, in paralled 
with it, 1s equivalent to doubling the cross-sectional area of 
the first wire. In doubling the cross-sectional area of the 
first wire we double its conductivty, or, in other words, 
we halve the resistance. The original resistance was 2 
ohms. Doubling the cross-sectional area reduces it to 1 
ohm. Q. E. D. as the mathematicians say. 
$ +$ $ 


Jackass Motor 


The name “jackass motor” is given to a combination of 
electric machines that causes one of the machines, a sep- 
aratcly excited motor, to imitate some of the antics of the 
proverbial donkey. By making specified connections and op- 
erating under certain conditions the armature of the separ- 
ately excited motor will turn in one direction for a brief in— 
terval, stop altogether, and then turn in the other direction 
for an equal interval. Then it will stop again and turn in the 
first direction. This change of rotation will keep up as long 
as the proper operating connections are maintaincd. 

Anyone with a small amount of apparatus can make this 
experiment. The bucking ability of the separately excited 
motor will impress every one that sees it. This experiment 
always arouses curiosity and it retains the permanent inter- 
est of those who have seen it demonstrated. No one ever 
quite forgets it. 

To perform this experiment one must have three machines, 
a resistance frame, and an incandescent lamp. Two of the 
machines are operated as series wound generators. The 
third machine, which is operated as a motor, 1s separately 
excited. Current is supplied to the armature of the motor 
by one of these generators. The other generator supplies 
current to the separately excited field. The resistance frame 
is connected in series in the circuit that carries current to 
the armature of the motor. By this means the pressure 
supplied to the motor armature is about half the pressure 
supplied to excite the field of the motor. An incandescent 
lamp is placed in series with the separately excited motor 
field and the generator that feeds that circuit. It is used as 
a tell-tale switch. All these connections are shown in out- 
line in the accompanying diagram. i 

Make the connections shown in the diagram, interposing 
enough resistance in the armature circuit of the motor to 
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GEN ERATOR 
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Diagram of connections for operating the Jackass motor 


prevent a heavy rush of current at the start. Gradually cut 
out this resistance. When the armature of the separately 
excited motor comes up to speed, which it does quite rapid- 
ly, it will continue to turn in one direction for only. a few 
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revolutions; then it will stop and turn in the other direc- 
tion for an equal interval of time. It will turn clockwise 
and anti-clockwise alternately until the connection is dis- 
turbed. If the hand be pressed against the pulley wheel on 
the armature shaft so as to reduce the speed somewhat, the 
armature will continue to utrn continuously in one direction 
only. It will not reverse as before. This condition is true 
no matter in which direction it is turning when the hand is 
applied. 


When the circuit supplying energy to the separately ex- 
cited field coils of the motor is broken by turning off the 
lamp, the motor armature will cease to reverse. It will 
turn in one direction only. 


Puzzling as they may seem, these phenomena are rather 
easily accounted for. The key of the problem lies in the 
fact that the field of the jackass motor is somewhat over- 
excited and its armature fed with current below normal pres- 
sure. Consequently there is a maximum number of lines of 
force in the field in which the motor armature rotates. Turn- 
ing rapidly in this saturated field the armature of the motor 
creates a counter electromotive force that increases in 
strength until it overcomes the rather low impressed elec- 
tromotive force or pressure. This impressed electromotive 
force, as already stated, is only about half the normal, due 
to the design of the machine furnishing energy to the motor 
armature or to the interposing of resistance in the circuit 
supplying energy to the motor armature. Overcoming this 
rather low impressed electromotive force, the counter elec- 
tromotive force of the separately excited motor causes cur- 
rent to be sent in reversed direction through the fields of the 
serics wound generator that supplies energy to the motor 
armature. This reversal of polarity in the generator causes 
current to be sent to the motor armature in the opposite di- 
rection to that sent in the first place. It is this reversed 
current that causes the motor armature to stop and then 
turn round the other way. Turning in the opposite direc- 
tion through the heavily excited field again builds up a coun- 
ter electromotive force in the armature of the motor that 
overcomes the impressed electromotive force. The fields 
of the generator supplying current to the jackass motor are 
again changed in polarity. Once more the director of the 
current is changed. It is now sent to the motor armature 
in the same direction as at first. This again causes the 
motor armature to change its direction of rotation. Thus 
the reversing keeps up indefinitely. 

Holding the hand against the pulley wheel of the motor 
armature retards its speed and prevents the counter elec- 
tromotive force from overcoming the impressed electromotive 
force. Under these conditions the polarity of the fields of the 
generator furnishing current to the motor armature is not 
changed, and the motor armature will continue to revolve in 
one direction only. 


As stated before, the armature of the motor also turns 
only in one direction when the separately excited field con- 
nections are broken. But it turns much more rapidly than be- 
fore. Its rapid rotation is due to the weakening of the 
fields, there being far less resistance to armature rotation 
in a weak field than in a strong field, almost as much dif- 
ference as there is in turning a paddle wheel in water and in 
air. Even under this increased speed the motor armature is 
unable to build up a counter electromotive force sufficient 
to overcome the rather low impressed electromotive force, 
because the motor field is greatly weakened. The compara- 
tively few lines of force in the field are due solely to resi- 
dual magnetism. 


In making this experiment it must be kept in mind sep- 
arately to excite the fields of the motor with a rather strong 
current, and to send current at a rather low pressure into the 
motor armature. 


Tyo 


Business Practice and Methods of Central Stations, Contractors and Manufa 


Electrical Baggage Hardlers 


With the holiday season now in full swing travelers will ob- 
serve a transformation in handling baggage in the great rail- 
way terminals of the larger cities. During this period thou- 
sands of trunks, bags and boxes, which used to pile up in the 
baggage rooms of the stations, must be cleared and sent along 
to their destinations promptly each day. The baggage prob- 
lem has increased since the war began. Thousands of pre-war 
European tourists are now seeing America, and are moving 
about from place to place. The curtailing of passenger trains 
has also helped to pile up their baggage in the stations, there 
being fewer outgoing trains on which to despatch it. 

In other days streams of perspiring men hauling hand trucks 
piled high with baggage blocked the platforms of the stations. 
The electric baggage carrier has solved the problem of the 
old “baggage smasher.” It does the work that formerly re- 
quired four times as much labor and twice as many men. 

A recent trafic report shows the electric truck has saved the 
railroads 66 percent. in the cost of transfering baggage and 
freight. Under the old method of hand truck operation the 
cost per ton of handling freight at railroad terminals and 
steamship piers was 25 cents, while the cost per ton for perform- 
ing the same work with electrically propelled baggage trucks is 
but 10½ cents. 

The controller in these modern trucks is inclosed, and an 
automatic cutoff switch minimizes accidents. One handle is 
used as a controller lever and the other handle for steering. 
When the operater removes his foot from the brake pedal the 
cutoff switch cuts off the power. 

+ + + 


Two Flat-Iron Improvements 


Cord Breakage in electric irons has been a source of much 
worry to consumers, dealers and manufacturers, and have 
really come to be considered as almost an incurable malady. 
Numerous remedies have been prescribed, tried, and found 
ineffective, but now word comes from the Development De- 
partment of a manufacturer of a hinged cord protector switch 
Plug which eliminates cord breakage and the many other ills 
to which previous styles of plugs were heir. 

The general construction of the plug and path of the cord 
as it leads into the plug are as follows: The cord first passes 
through a smooth composition bushing at the upper 
end of a spiral spring which prevents chafing at that 
Point. It continues through the spring, the ends of which 
are securely fastened to the slide hinge joint at the upper 
Part of a metal plug cap. The spiral spring supports 
the cord and prevents sharp bendings or kinks (most common 
Mat the plug) in the cord. The hinge joint still further 
relieves the cord and by adding flexibility the spring will not 
interfere with the arm of operator. The composition plug 
bar forms an anchor for the cord, which is wrapped around 
itin a way to relieve all possible strain from the copper con- 
ductor where it is fastened to the binding screws. The in- 
creased length of cord necessitated by the loop around the 
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plug bar prevents heat reaching point at which actual bending 
occurs which further adds to life of conductor. The ends 
of plug bar are rounded, affording a firm grip for the thumb 
and forefinger when pulling plug from receptacle. In fast- 
ening conductor to binding screws, all fine wires are neatly 
and compactly enclosed in a metal cup washer, which also 
serving as a nut-lock. The contact springs are of high grade 
spring steel, to give a four point contact—assuring excellent, 
knife-switch connections. The contact springs are encased be- 
tween the recessed composition plug halves, which are formed 
to give great strength and eliminate danger of short-circuit. 

“The plug will remain cool at all times. 

Another improvement which will be much appreciated by 
the housewife is a thumb rest. Placing the thumb on this at 
intervals during the Ironing relieves the wrist and makes 
ironing easier. 


+ „ © 
Figuring Profits and Pricing 


Only ten percent. of our American manufacturers and mer-~ 
chants know their actual costs of doing business! This is the 
belief of E. N. Hurley, formerly chairman of the Federal Trade 
Commission, and just appointed chairman of the United States 
Shipping Board, whe was in charge of a special inquiry on 
this subject. He says that 40 percent. of our merchants esti- 
mate their costs; 50 percent. price their goods without any 
scientific methods at all, using the price of their competitors as 
a basis. Those who do this show an utter disregard for their 
own costs, says the August issue of Monthly Sales Service pub- 
lished by the Society For Electrical Development. 

Rising costs are a matter of great concern in the electrical 
field. Strenuous efforts have been made to reduce expenses 
and to increase turn-overs in an effort to maintain “keep busi- 
ness going“ profits without undue increase in selling price. 
While selling economies can be practiced, have been, to a re- 
markable degree, the most vital consideration right now is the 
matter of relation between cost and selling price. 

Commissioner Hurley's expression refers to the gen- 
eral business field; but it must be remembered that this 
most certainly includes, relatively and proportionately, the elec- 
trical merchant. There are very few who could not profit by a 
thorough study of this important phase of electrical merchan- 
dising. And at this present time of extreme effort for higher 
efficiency, under the stress of high and fluctuating costs, the 
matter of figuring profits and establishing selling price is of ut- 
most importance. 

Let us take for example, the merchant who sells for $3.75 an 
article that costs him $3. An instance is cited where a dealer 
contended that he was making a net profit of 5 percent.; that it 
cost him 20 percent. to do business and that he was selling at an 
advance of 25 percent. 

This is clearly a mistake of not distinguishing between ad- 
vance on selling price and advance on costs. In the instance 
mentioned, the selling was at an advance of 25 percent. on the 
cost, but he figured his cost of doing business on the selling 


40 


price. He made 75 cents on this article, but it cost him 20 per- 
cent to cover selling expenses and this should always be figured 
on the selling price. The exact amount of gross profit on the 
article would be 20 percent. or $3.75, or 75 cents. This dealer 
was not making a net profit of 5 percent. as he supposed; he 
was just breaking even! 

Percentage on cost and selling price are vastly different. An 
advance of 25 percent. on cost is only 20 percent. on selling 
price; 33 1/3 percent. on cost is only 25 percent. on selling price 
—and so on. 

Every dealer should make sure that his profits are figured 
correctly. There are many ways of getting at the right result. 
As a matter of concrete example and handy reference, the 
table given here will be found of good service, covering the 
wide range of from 5 percent. to 50 percent. profit on the sel- 
ling price. 


To make: 
s% on selling price add 5.203% to cost 
6% on selling price add 6.383% to cost 
7 on selling price add 7.527% to cost 
8% on selling price add 8.606% to cost 
9% on selling price add 980% to cost 
10% on selling price add 11.11% to cost 
11% on selling price add 12.36% to cost 
12% on selling price add 13.63% to cost 
13% on selling price add 14.94% to cost 
14% on selling price add 16.27% to cost 
15% on selling price add 17.64% to cost 
16% on selling price add 19.04% to cost 
17% on selling price add 20.48% to cost 
18% on selling price add 21.95% to cost 
19% on selling price add 23.45% to cost 
20% on selling price add 25% to cost 
22% on selling price add 28.2% to cost 
24% on selling price add 31.58% to cost 
25% on selling price add 33.33% to cost 
28% on selling price add 38.9% to cost 
30% on selling price add 42.85% to cost 
33 1/3% on selling price add 50% to cost 
35% on selling price add 53.846% to cost 
40% on selling price add 66.67% to cost 
50% on selling price add 100% to cost 


The electrical dealers rapid method table 
+ + + 


Increased Cost of Public Service Supplies 


In order to justify the agitation for an increase in public 
service rates, one of the large operating companies publishes 
the following comparison in the cost of supplies in 1915 and 
1917. 


1915 1917 
Mile of trolley wire. $325.00 $725.00 
Coal per ton, delivered...... 1.50 4.50 
Wire nails, per keg.......... 1.88 3.45 
Glass for car windows, per box 1.65 4.50 
Brake shoes, per ton........ 4.05 5.07 
Street car controllers, each.. 25.00 45.00 
$ $ * 


Storing Coal Under Water 


During the year 1916 the coal stored at the Brunot Island 
station of the Duquesne Light Co., of Pittsburgh, ignited 
through spontaneous combustion. Every method known was us- 
ed to prevent the coal from burning, water being played on the 
pile constantly, until the company was forced to use the coal 
under the boilers to prevent further loss. 

Spontaneous combustion occurs when coal is piled to a con- 
siderable height, the fine coal absorbing oxygen from the air 
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and producing heat which cannot be carricd off on account of 
heat becomes intense enough to ignite the coal there arises the 
condition which occurred at Brunot Island. 

To prevent the recurrence of this wastage the engineers of the 
company decided on building a pit in which the greater part of 
the coal would be sumerged in water. This pit is now nearing 
completion and is the largest of its kind in the world. It will 
store 100,000 tons. The water for submerging purposes is 
taken from the river. 


+ + + 
Freight Car Efficiency 


In ordering empty freight cars to be promptly moved from 
one railroad to another, regardless of ownership, the Railroad’s 
War Board has adopted a policy new to American railroad 
usage and hopes thereby to solve the problem of rapidly mob- 
lizing in different sections of the country the freight cars nec- 
essary to handle the abnormal Government and commercial traf- 
fic that war conditions have produced. 

Reports to the War Board from the Car Service Commission 
show that orders have been given to 36 separate railroads to 
ship immediately 68,814 freight cars to 54 other railroads. 
These cars are being moved without load and in the quickest 
possible time. 

The reports show further that 46,682 cars have actually been 
received by the roads for whose benefit this arbitrary movement 
is ordered, and that 51,795 cars have already been delivered 
by the initial roads to intermediate lines in the direction of 
ultimate destination. 


+ p + 
To Reduce Power Plant Fuel Cost 


In line with the President’s proclamation relative to the pa- 
triotic duty of all power plant operators to conserve fuel, the 
Combustion Enginecring Corporation, 11 Broadway, New York 
City, manufacturers of Type “E” and Coxe Stokers, have as- 
signed one their efficiency engineers until further notice to the 
work of travelling throughout the country to interview chief 
engineers and owners of such plants, with a view to reducing 
the fuel costs by increasing efficiency in every way possible not 
only insofar as the stoker is concerned, but in helpful sugges- 
tions for minor improvements and changes which a great many 
plants can perfect with but small expense and trouble when 
such matters are brought to their attention. It has been esti- 
mated that $600,000,000 is the annual fuel loss through inefh. 


ciency in power plants in the United States. 
$ + $ 


Lighting and Other Office Costs 


The average office can be lighted adequately for about the 
cost of towel service in the same office; for about half the cost 
of ice service to the water cooler; for a fraction of the tele- 
phone charges; for much less than it costs to sweep the floors 
and empty the waste baskets. If good lighting is to be con- 
sidered expensive how can the laundry man, the ice man, and 
the janitor justify these other charges? 

$ $ 4 


Safety for the Inside Man 


The man who works at desk or counter has just as much 
need of safety principles as is the lineman or operator. A 
bulletin of the National Safety Council makes the point 
clear: 

“Have you ever stopped to think that the Safety 
Movement applies to the office man as well as to the 
workman? There is merely a difference in the chance of 
an accident. The possibility of an injury to an office man 
may not be as great as to the workman, but this difference. 
is offsct in other ways. The office employee is indoors 
day after day, year after year. His mind may be active, 
but his muscles become soft—he does not get exercise, 
and without fresh air the body is weakened; it cannot 
resist the disease germs; it is more liable to cold, 
pneumonia, etc. Therefore, safety to the office man 
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means that he must keep his health—he must get exer- 
cise, sleep with his bedroom windows open. Without 
health he is unable to produce and his job gradually gets 
too big for him. 


Everybody should think and practice Safety there are 
no exceptions. The sooner this is done the sooner will 
the number of accidents decrease and healthful living 
conditions exist.” 


t + $ 


Largest Self-Cooled Transformers 


The General Electric Company, of Schnectady, N. Y., has 
just finished six of the largest self-cooled transformers in 
the world, aggregating 48,000 kva. for the Carnegie Steel 
Company. They are single-phase, 25-cylinder, 8,000 kva. each. 
They step the pressure down from 44,000 to 6,600 volts. 

A feature of these transformers is the construction of 24 
radiators external to the containing tank, giving a radiating 
surface approximating 1,000,000 sq.in. Cooling is obtained by 
an automatic circulation of oil through the radiators 


A feature of these transformers is the construction of 24 


radiators external to the containing tank, giving a radiating 
surface approximating 1,000,000 sq. in. Cooling is obtained 
y an automatic circulation of oil through the radiators. 
The radiating units consist of vertical flattened tubes 
rigidly welded into headers which are flanged for bolting to 
the tanks. The cast iron elbow between the tank and the 
radiator is provided with a machined surface where it is 
bolted to the flanges of the tank and the radiator. The ab- 
‘ence of any screwed pipe fittings, assures an oil tight joint. 
All seams and joints in the tanks and radiators are welded 
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to prevent oil leakage. None is soldered, brazed, or riveted. 
The radiators are self-draining and have no pockets, pre- 
venting the accumulation of air at the top or of moisture 
and sediment at the bottom. These refinements of the 
“radiator” type of transformer have materially increased the 
kilovolt-ampere rating of self-cooled transformers and make 
possible a wider latitude in their held of application. 
E p g 


KEEP YOUR SIGN BRIGHT 
Your electric sign represents you—your store, the 
goods you carry. The public will unconsciously 
judge you by it. 

n other words, a sign with lamps here and there 
burned out might suggest to your customers neglect- 
ful and shipshod methods. 

egative impressions like these destroy confidence 
—drive trade away. 

So look to your sign lamps. 

They play a mighty important part in your plan of 
attracting new business. 

And it costs but little to 
burn out from time to time. 


replace the few that 


Hints to electric Sign users given by the Public Service Electric 
Co., of New Jersey. 
$ + + 


New Shop for Industrial Heating Devices 


To meet the growth and increasing variety of applications of 
electric heating in the industrial field, the General Electric 
Company has concentrated production of this material in a new 
building at the Schenectady plant. Manufacturing facilities 
will be increased by the exclusive use of this building which 
has approximately 20,000 sq. ft. of floor space and has no dark 
corners. Continuous operation and the most productive group- 
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ing of machines are obtained by individual motor drive. 
current motors which range up to 25 hp. are used. 
Output of the new shop ranges from the smallest heating unit 
to complete equipments for industrial ovens for core-baking, 
japan baking, and for baking and drying miscellaneous ma- 
terials and complete ovens for Sherardizing and air temper- 
ing. In addition the shop also Produces melting pots for lead 


anu tin alloys and many other devices for utilizing electric heat 
in the industries. 


Direct 


+ „ + 
New Rate for Light and Power in N. Y, 


First 1000 kilowatt hours monthly at 


F 7c 
Next 400 kilowatt hours monthly alle. 6c 
Next> 80 eee ea 50 
Nest ee Caltd ansni iana 4c 


TRADE LITERATURE 
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Catalogs 
and Books 


A Review of the Latest Publications 


Manufacturers’ Publications 


Reynolds Electric Co., Chicago, has issued a folder de- 
scribing the Reco electric kitchen unit. 


$ 4x & 
Hotpoint Electric Heating Co., Ontario, Cal., is distribut- 


ing an attractive illustrated catalogue called “Hotpoint Table- 
warc.” A price list is tipped in. 
$ + $ 
National Metal Molding Co., of Pittsburgh, is distributing 
Bulletin 6or describing all kinds of “National” brackets. A 
copy will be mailed upon request. 


+ p „ 
Heavy Duty Motors are fully illustrated and described in 


detail in a handsome catalogue of 16 pages issued by the Re— 
hance Electric & Mfg. Co., Cleveland, Ohio. 

+ $ 4＋ 

Standard Electric Porcelain for electrical purposes is the 

title of a 24-page catalogue received last month from the 
Findlay Electric Porcelain Co., of Findlay, Ohio. It is fully 
illustrated. 

b 4 4 


National Metal Molding Co., Pittsburgh, Pa., is distributing 
handy heavy cardboard holders for holding its various bulletins. 
These holders are indexed and of a size to fit any standard ver- 
tical letter file. 

t + + 

Leeds & Northrup Company, of Philadelphia, Pa., have is- 
sued Bulletin 710 entitled, “Simplex Wire & Cable Company’s 
Peak Reading Voltmeter.” The descriptive text is brief and 


clear, and the cuts a credit to the engravers’ art. 
$ $ + l 


Thordarson Electric Manufacturing Company, South Jef- 
ferson Street, Chicago, Ill, is distributing Bulletin No. 70-A. 
Therein will be found illustrations and descriptions of the 
many different types of transformers, coils, switches, and sev- 
eral types of wireless transformers made by this concern. 


+ + + 


General Electric Company, Schnectady, N. Y., has just 
issued Bulletin 47419 entitled, “Small Capacity Industrial Oil 
Circuit Breakers.” Other publications include leaflets de- 
scribing this company’s automatic control for small direct 
current motors, and C R g510 solenoid brakes for both al- 


ternating and direct current motors. 
| t 7 + 


Edison Storage Batteries are discussed at some length, 
especially in their relation to industrial transportation, in 
Bulletin 600 recently issued by the Edison Storage Battery 
Co., of Orange, N. J. It is largely a book of pictures, pictures 
of Edison batteries applied to trucks, tractors, and mine 
- locomotives. The battery itself is described in detail in the 


latter part of the book. 
+ . a 


National X-Ray Reflector Co., Chicago, will extend expert 
illuminating engineering advice without obligation. This ap- 
plies specifically to flood-lighting. What flood-lighting can do 
is explained in an illustrated broadside just issued by this com- 


pany. The efficiency and wearing qualities of X-Ray reflectors 
are praised in a facsimile letter from the superintendent of the 
big Woolworth Building in New York. 


+ +$ + 

Shepard Electric Crane & Hoist Co., Montour Falls, N. Y., 
has published a handbook entitled “Hoisting Machinery For 
Industrial Works.” It contains data that will enable engin- 
eers and managers to apply hoisting and conveying units to 
the various uses for which this apparatus is adapted. The 
various types of hoists and cranes illustrated and described in 
this handbook are the result of years of experience in this 
particular field. They are now a standard product of this 
manufacturer. 


zo * * 


New Books 


Economical Purchase and Use of Bituminous Coal for 
Heating Homes 


If every householder and owner of a small house heating 
plant in the state of Illinois would use reasonable care in the 
purchase of his fuel and in the operation of his plant, the sav- 
ing would be equivalent to 4, 500.000 tons of coal. According to 
a circular just issued by the Engineering Experiment Station 
of the University of Illinois such a saving is easily within the 
range of practical attainment. Applied to the entire United 
States, intelligent attention in the operation of house heaters 
would save more than sixty million tons of coal. 

The University of Illinois has discussed, in the circular re- 
ferred to, the more important factors involved in the installa- 
tion of a satisfactory house heating system, and has set forth 
the most economical methods of firing soft coal and operating 
a house heating plant. The properties of fuels, and the proces- 
ses attending their combustion are discussed in a fashion which 
is intended to help the average householder to understand his 
problem and to secure the economics of intelligent operation. 

Tables giving the trade names, geologic names, and average 
heating value of the coals of the central western area are con- 
tained in the circular and a chart is presented to show the rela- 
tive worth of coals of different heating values. Some atten- 
tion is also given to the properties of eastern coals. 

Diagrams in color illustrate the usual heat losses which occur 
and suggest the means to be employed in overcoming them. 
Methods and devices for regulating house heaters are shown by 
drawings, and the importance of proper chimney height, of 
air-tight flues, and of various dampers and regulators is em- 
phasized by a number of illustrations. 

Copies of this circular may be had by addressing the Engi- 
neering Experiment Station, Urbana, Illinois. The price is 10 
cents. 

$ $ + 


How to Make High-Pressure Transformers 


The second edition of this useful little book of 48 pages has 
just been issued by the author, F. E. Austin, of Hanover, N. H. 
The book has met with a reception so cordial that the first 
edition was exhausted shortly after it came from the press. 
It seems to meet the wants of those amature wireless oper- 
ators who wish to make their own apparatus, and to dig out 
the whys and wherefores as they go along. 
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Manufacturers“ News Items 
Hotpoint Electric Heating Co., Ontario, Cal., has planned 
an extensive publicity compaign for the rest of the year 1917. 


Thomas A. Edison co., inc. is 1055 making carbolic acid 
in large quantities. Before the war carbolic acid was import- 
ed and cost about 10 cents a pound. Its price soared as the 
war went on until it became almost prohibitive. To make it 
now costs the Edison Company about 45 cents a pound. 

+$ + + 

Leeds & Northrup Co., of Philadelphia, Pa., announces that 
its factory will be closed from August 6 to August 18, inclusive. 
During that period the company's entire production force will 
be taking its vacation, and all production work will be stopped. 
The new factory addition, which will double the company’s 
floor space, is nearing completion and the company hopes to 
move into it during the vacation period. 

+ + +$ 

General Electric Co. borrowed last month from New York 
bankers $15,000,000 for three years at six percent. This 
money is to be used in carrying on the company’s business, 
which has expanded widely and rapidly since our entry into 
the war. So good is the credit of the General Electric Co. 
that the issue was oversubscribed by the bankers’ clients, 
and the notes went to a premium the same day they were 
sold. 

$ + $ 

Mine Hoists aggregating 1350 h. p. have been ordered from 
the Westinghouse Electric & Mfg. Company, of East Pitts- 
burgh, Pa., by eastern coal and iron companies. The largest 
of these is a 700-h.p. motor for a 300 ft. coal hoist at the 
Inland Steel Company’s mines at Harmonsville, Pa. This 
hoist will make three trips per minute. On the same property 
a 200-h.p. motor will drive a man hoist making two 300 ft. 
trips per minute. 

+ $ $è 

Westinghouse Electric & Manufacturing Company has been 
awarded the contract for furnishing the electrical equipment 
for the new Pennsylvania Hotel now being erected at 
Seventh Avenue and Thirty-third Street, New York. This 
building, when it is completed, will be the largest hotel in the 
world, containing 2200 rooms, each with a bath. The hotel is 
being erected by the Pennsylvania Railroad and will be 
operated under the Statler management. 

* * * 
Personal 

H. D. Shute, whose election as vice-president of the West- 
inghouse Co. was announced last month will have executive charge 
of the company's commercial organization, both domestic and 


export. He succeeds L. A. Osborne, vice-president, whose head- 


Quarters have been transferred to New York. 
ö + * 


Ralph D. Mershon, major in the engineer officers’ reserve 


corps, is relieved from his present duties and will report by 
letter to the chairman Naval Consulting Board in Washing- 
ton, for duty in connection with military research, retaining 
Station in New York, N. Y. 
+ + + 

N. A. Wolcott, president of The Packard Electric Co., of 
Warren, Ohio, says that the average manufacturer is satisfied 
with a fair return from his investment, making the pay-roll 
largely dependent on the employees discretion in kceping 
down the materials and expense items. Also, he says that 
the employee should be saving instead of wasteful using up 
odds and ends and preventing that surprising accumulation 
of obsolete materials. As the scrap pile decreases, the pay- 
Employees should not appropriate materials 
which seem of little or no value. This is an important item. 


Ask the foreman first and if he says it is valueless, all well 
and good. 
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S. L. Nicholson, who has been sales manager of the West 
inghouse Electric & Mfg. Company since 1909, been promoted 
to the position of assistant to vice-president, with offices at 
East Pittsburgh. He has been associated with the Westing- 
house interests since 1898. 

+ 4 „ 


Cecil Poole, mechanical engineer for the city of Atlanta, 
Ga., has been appointed a member and the secretary of the 
Board of Consulting Engineers of Atlanta, which was recent- 
ly formed to take politics out of city engineering. Mr. Poole 
was formerly editor of Power. He is recognized as a writer 
of ability on clectrical and gas power subjects. 


$ + + 


Robert E. Rae, for many years with Western Electric Com- 
pany, and for the last four years, sales manager for Stanley 
& Patterson, New York, manufacturers of electric bells and 
other signal apparatus, has resigned from the latter concern. 
Mr. Rae is an authority on electrical merchandising. His new 
business connections will be announced in a later issue of this 
paper. 

+ + $ 


George H. Harris, for years prominent as a public utility 
executive, has received a leave of absence from the various 
corporations with which he is connected in order to resume 
military service. He is now in command of the Nebraska Na- 
tional Guard at Fort Crook, having been commissioned Briga- 
dier-General by Governor Neville, as of June 25, and will be 
recommended by the War Department for similar rank in the 
regular army. General Harries since 1912 has been a vice- 
president of H. M. Byllesby & Company. He is also president 
of the Louisville Gas & Electric Company, the Omaha Elec- 
tric Light & Power Company, The Arkansas Valley Railway 
Light & Power Company, and an officer in a number of other 
large utility organizations, From 1900 to 1911 he was vice-presi- 
dent and general manager of the Washington (D. C.) Traction 
& Electric Company. During the past two years he spent much 
of his time in Omaha and became associated with many civic 
and patriotic activities in Nebraska. 


+ * * 
Obituary 


F. L. Stearns, electrical engineer of the Chicago, Milwau- 
kee, and Puget Sound Division of the St. Paul road was killed 
last month by inhaling gas and smoke from burning insulation 
in the tunnel of the railroad company in Montana. 

x X * 

William G. Bee, 49, vice-president of the Edison Storage 
Battery Company, died on July 11, at his home, 477 Main 
Street, Orange, N. J. Mr. Bee was the first man to drive an 
automobile in the streets of Newport, with John Jacob Astor 
as a passenger, and the vehicle created such a storm of ex- 
citement that the Newport City Council took a special vote 
to decide whether automobiles would be permitted on the 
streets. He also gave Thomas A. Edison his first automobile 
ride. 

+$ $ + 

James F. Cummings, who was well known as one of 
Thomas A. Edison’s “young men,” died at Long Beach, New 
York, on July 26. He was one of the most interesting men 
in a commercial way in the electrical industry. He was born 
at London, Ontario, on May 6, 1869, being a son of Alfred A. 
Cummings, author of “The Maple Leaf Forever,” Canada’s 
national anthem. His mother belonged to the Robert Fulton 
family. He was associated with Mr. Edison in the ’80s and 
was employed as installation engineer at the Edison plants 
in Philadelphia, Cincinnati, St. Paul and Milwaukee. He Icft 


the Edison company in 1893 and went with the General 


Electric Company. 
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Later Mr. Cummings developed a conduit system of his 
own and built plants at Detroit and Pittsburgh. He was 
president of the Cummings Conduit Company and invented 
the armorite interior conduit. He sold his interest in the 
company in 1897 and went to Europe, establishing himself 
in business in London. He directed much of the electricai 
underground system work in London and other English cities 
and in 1904 laid the conduits for the great underground sys- 
tein of Petrograd, Russia. He directed also similar under- 
takings in Italy. Mr. Cummings spent fifteen years in Europe 
and then returned to America. He retired six years ago. 

+ + + 


Changes and Removals 

A. C. Cornell, formerly of the St. Louis sales organization 
of the Western Electric Co. has been appointed sales manager 
of the Denver office of that company. 

+ $ * 

E. M. Plummer, formerly chief engineer of the Atlantic 
City (N. J.) Electric Company, has been placed in charge 
of the new Windsor station belonging to the American Gas 
& Electric Company. 

$ + + 

Phillips Wire Co., Pawtucket, R. L, is successor to the 
Phillips Insulated Wire Co., of that place. This is a change 
of corporate name only. The location of the business, policy, 
and mangement will not be changed. 

vo * + 

E. C. Deal, vice-president and general manager of the utility 
properties formerly controlled by W. N. Coler & Company, 
New York, has resigned to become manager of the Trinidad 
(Col.) Electric Transmission Railway & Gas Company. 

2 r * 

Calebaugh Self-Lubricating Carbon Co., Inc., has removed 
its plant to 1508-1519 Columbia Avenue, Philadelphia. The 
offices will be continued at 1503 Columbia Avenue. The in- 
crease in manufacturing facilities is due to a greatly enlarged 
business in the line of no-spark carbon brushes. The comp- 
any has a large number of agents in all parts of the country. 
A new descriptive bulletin and order blank has just been 
issued. A postcard request will fetch it. 

+ 4 + 

D. B. Mugan, formerly associated with the Illinois Central 
Railroad Company, in charge of their electrical department 
at New Orleans, La., has been appointed resident manager of 
the Edison Storage Battery Supply Company with head- 
quarters at No. 201 Baronne Street, New Orleans. Fhe South, 
says Mr. Mugan, is full of promise for considerable develop- 
ment in both the sale of commercial street trucks and the 
sale of storage battery industria! trucks and storage battery 
tractors. 

+ + + 

W. L. Barker, electrical engineer of the Southern Utili- 
tics Company, consisting of electric, gas and ice properties in 
Florida, has resigned to accept the position of electrical en- 
gineer of the Manila (P. I.) Electric Railroad and Light 
Company. Both of these companies are under the manage- 
ment of The J. G. White Management Corporation of New 
York City. Before joining the organization of the South- 
ern Utilities Company, Mr. Barker was connected with staff 
of the General Electric Company. He is a graduate of the 
Alabama Polytechnic Institute. 

+ + * 

Western Electric Co. announces the opening of three new 
electrical supply warchouses, one at 135 Wood Street, New 
Haven, Conn., in charge of Tyler L. Holmes; one at 425 East 
Oliver Street, Baltimore, in charge of S. Greenfield; the third 
at 238 West First Street, Charlotte, N. C., in charge of R. 
H. Bonligny. 

Other changes made recently by this company include the 
removal of its Seattle warehouse and sales office to larger 
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quarters at 84 Marion Street. W. H. Quirk has been ap- 
pointed manager of the company’s house at Cincinnati, Ohio. 
W. L. Sioussat will succeed W. L. Quirk as stores manager in 


the company’s Cleveland house. 
+ + + 


Among the Societies 
American Electric-Chemical Society will hold its 32d gen- 
eral meeting in Pittsburgh, October 3-6. There will be a 
serics of papers and discussions on electro-chemical war sup- 
blies, and the part the electro-chemical industry will play in 


the present struggle. 
$ $ $ 

A number of executive officers of the larger public service 
corporations in the United States have formed an organization 
which will act as an advisory cimmittee to the advisory commis- 
of the Council of National Defense. The committee includes 
Messrs. W. R. Addicks, P. P. Barton, J. A. Britton, Alex Dow, 
C. L. Edgar, A. E. Farstall, J. F. Guffey, Samuel Insull, D. C. 
Jackson, Jos. B. McCall, W. M. McKay, H. A. Wagner, 8. 8. 
Wer, J. W. Lieb, W. H. Gartley, G. W. Elliott. 

> $ $ 

American Association of Engineers, of Chicago, proposes 
to broaden its scope of activity by offering to the business 
men and men in public office services of placing them in 
touch with competent consulting engineers to carry out any 
work of an engineering nature. Frequently towns desire cn- 
gineering information, but they are at loss where to get in 
touch with consulting engincers in whom they may have 
full confidence. The association believes that it can render 
a great service both to the public, whether through places or 
persons, as well as to consulting engineers or firms of such. 
This method is considered the most logical and ethical one 
of increasing the demand for engineering work. 

/n 4 4 

St. Louis Jovian League and their families and friends at- 
tended a river excursion held aboard the steamer Alton,“ at 
St. Louis, Friday evening, July 20. The event marked the 
retirement of E. H. Waddington, as chairman of the enter- 
tainment committee after a service of three years. The large 
attendance was in part a tribute to the splendid service that 
Mr. Waddington has rendered to the league, and was brought 
about by the activity of two competing ticket-selling teams 
known as the “Recruiters” and the “Conscriptors,” headed by 
Fred Johnson of the Wagner Electric Co. and E. C. Johnston, 
of the East St. Louis & Suburban Ry. Co. respectively. The 
“Conscriptors’ won. They were served a dinner on board 
the excursion by the losers who were attired in waiters aprons 
and regulation French-waiter mustaches and gotees. More 
than $500 worth of electrical household appliances donated 
by the local electrical firms were distributed as prizes during 
the trip. 

The election of officers of the League held aboard the boat 
resulted as follows: President, W. N. Matthews; vice-presi- 
dent, E. H. Waddington; secretary-treasurer, George McD. 
Johns. Executive Committee, Bruce Cameron, C. E. Ruffner, 
S. M. Boyer and Horace Beck. 

+ * * 

All things point to the Third National Exposition of Chem- 
ical Industries at the Grand Central Palace, New Vork, during 
the week of Sept. 24, being a much greater success than its 
predecessors, and will be the largest and most complete exposi- 
tion of these industries ever held at any place in the world. 
To the banker it will show what chemistry means, to the manu- 
facturer, scientists, industrialists, the where, when, what and 
how the latest machinery developments and process operations, 
and how he can by greater effort or efficiency become more 
productive. This Exposition is viewed by the manufacturers 
in every line as a great exchange, a clearing house for the in- 
dustries, and look forward with keen interest to its opening. 
At the last Exposition two floors of the big building were oc- 
cupied by 187 exhibitors. Three floors, possibly more, will be 
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occupied this year. Already the list of exhibitors contains 250 
names of companies entering every fleld of industry. 

The motion picture program will be one of wide interest. 
The American Cyanamid Co. and General Electric Co. having 
already arranged to supply their films. The Bureau of Com- 
mercial Economics at Washington will supply many toward 
completing the range of industrial films. 


+ „ + 
Coming Meetings 


Association of Iron and Steel Electrical Engineers.—The 
eleventh annual convention of the Association of Iron and 
Stec! Engineers will be held at the Bellevue-Strat ford Hotel, 
Philadelphia, Sept. 10 to 14. 


Association of Railway Telegraph Superintendents. Annual 
convention, Hotel Raleigh, Washington, D. C., September 
10-13. 

International Association of Municipal Electricians. An- 
nual convention, Niagara Falls, N. V., September 11-14. 


Northwest Section, National Electric Light Association. 
Annual convention, Spokane, Wash., September 12-15. 


National Electrical Contractors’ Association. Annual con- 
vention, New Orleans, La., October 10-13. 


+ 4 + 
Electrical Odds and Ends 


In the merchandizing field the sale of electric flags is booming, 
and there are many new prospects for floodlighting of flags and 
of buildings, the latter for protection. 

A new wireless station will be erected at the Philadelphia 
Navy Yard. It will have a sending radius of about 34 the dis- 
tance around the earth. 

p + 4 

Circular 55 of the United States Bureau of Standards says 
that the tungsten lamp has been improved in quality and re- 
duced in price to such an extent that no customer can afford 
to use carbon lamps, even if he were paid a bonus on each lamp 
for so doing. 

+ & + 

The official opening of the Government-built and owned 
telegraph line between Washington, D. C., and Baltimore, 
Md., was on May 24, 1844, when the historic message “What 
hath God wrought” was sent from the Capitol by S. F. B. 
Morse to Alfred Vail at Baltimore. 

+ $ $ 

Secretary Baker announced last month that plants for pro- 
duction of nitrate from atmospheric nitrogen would be con- 
structed immediately at a cost of about $4,000,000 and that 
water power would not be used. Sites have not been selected. 
Congress has appropriated $20,000,000 for the project. 

+ + + 

It is rumored that M. H. Farley of Seattle, has invented an 
automatic circuit opener and closer for electrical heaters. This 
vention provides and automatic thermostatic switch or con- 
troller for use in connection with an electric sad iron, the same 
being adapted not only to break the circuit when the iron at- 
tains a certain predetermined degree of heat and to again close 
the circuit when the temperature of the iron becomes reduced, 
but it is of such a nature as to be easily and delicately adjusted 
so as to vary that degree of heat, which makes the device 


adapted for higher or lower temperature according to the de- 
sire of the operator. 


In connection with the E e ranges The Minne- 
polis General Electric Company has established an Electric 
Cooling Bureau, in charge of Miss Bernice Bell, an expert in 
domestic science and dietetics. The Electric Cooking Bureau 
not only supplies housewives with a recipe service but renders 
assistance in the solution of all cooking problems. 
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Though at war with most of the rest of the world, Germany 
is still engaged in some pursuits having no direct bearing on 
food, clothing, ammunition, and destructive machinery. 

Some one over there, it is reported, has rcntly made a 
watthour meter that shows qualities much superior to the 
watthour meters now in service. A detailed description of 
it will be found in Electrictty, of London, of July 6, 1917. 


* + + 


With four victories, one defeat and one tie game to their 
credit, Robbins & Myers boys still retain their lead in the 
Industrial Baseball League with a percentage of .800, while 
the team from the Westcott Motor Car Company stands a 
close second in the league, with five games won and two lost 
for a standing of .713. 

$ $ $ 


During the past year and a half, a period to be remembered 
for its tremendous industrial activity, extraordinary progress 
was made in the field of mine electrification; and in particular 
in the electrification of mine hoists of more than average ca- 
pacity and importance, and for whose operation the highest 
type of electrical system was demanded. This progress extend- 
ed to both the coal mining and the metal mining fields. 


$ + + 


The economy of electric cooking at Minneapolis is indicated 
by many testimonial letters similar in tone to that of J. A. 
Hunter, manager of the Canadian Life Assurance Company, who 
says: “We have been using a gasoline range for cooking and 
the cost of gasoline, even while the price of that commodity 
was low, never averaged less than $5.00 per month. The cost of 
electricity for the last year has averaged $3.78 per month in- 


cluding the current required to operate a vacuum cleaning ma- 


chine.” 
po 2 2. 


In the middle west, a certain dealer timed his newspaper 
and mail advertising so as to find the women in a receptive 
mood. Circulars and letters were mailed to arrive on Mon- 
day (afternoon to be exact). Labor saving arguments of the 
washer were thus read at the exact time the hard day's work 
over the washtub made them most acceptable. It was found 
that a washer ad in the Monday evening paper produced bet- 
ter results than the same copy used in the Friday morning 
paper. 

+ $ + 


The benefits to the public from the group operation of public 
utilities is emphasized by the action of the Railroad Commis- 
sion of California in proposing the connection of all impor- 
tant electric transmission lines in California into a compre- 
hensive state system. The objects are to further stablize service. 
reduce production and distribution expenses and utilize stream 
flow more effectively by facilitating the interchange of energy. 
It is stated that nearly 40,000 horsepower can be added to the 
state’s electrical capacity without installing additional generat- 
ing equipment by the combination of present power sources 
and higher diversity factor resulting from interconnected lines. 

+ * „* * 


To find the number and size of bells that can be success- 
fully operated on beh ringing transformers, says the Thordar- 
son Electric Mfg. Co., add the total diameter of all bells and 
multiply by two, which will give the number of watts required 
to operate direct current bells. For alternating (or transformer 
bells) the total diameter will equal the number of watts re- 
quired. For example: If five 3 in. d.c. bells are to be operated, 
the total diameter would be 15 in. multiplied by two—equals 30 
in., thus requiring a transformer of 30 watts capacity. If the 
5 bells are a.c., the total capacity required would be 15 watts. 
Direct current bells larger than 5 in. in diameter cannot be 
successfully operated by a trans former. 


Buckeye Split Knob 


This knob is said to be the only one of its kind now on the 
market. It is a reversible knob with two available wire grooves 
and an interlocking feature which keeps the picces in place 
while the knob is being installed. It has liberal screw protec- 


| 
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Buckeye Split Knob. Findlay Electric Porcelain Co., Findlay, O. 


tion and can be installed with screws or nails. The wire way is 
triangular, insuring a tight grip without injury to the insula- 
tion. It is offered by the Findlay Electric Porcelain Co., 
Findlay, Ohio. 

t + „ 


Freeman Termilet Entrance Fitting 


“Termilet” is the trade name given by the E. H. Freeman 
Electric Co., East State Street, Trenton, N. J., to a line of 
reversible fittings. By reversing the porcelain cover which rests 
on the hub flange at an angle of 45 degrees, the fitting may be 
readily adapted to either vertical or horizontal installations. Re- 


Termilet entrance fitting. E. H. Freeman Electric Co., Trenton, 
V. J. 


moving the porcelain cap allows a straight pull for the wires. 
The wires can then be easily pushed through the glazed out- 


New Products 
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let holes in the cap. The fitting is designed to prevent kinking 
of the wires or breaking of the insulation. It is now made in 
ein., 34 in. and 1 in. sizes and is finished in black enamel or 
galvanized. The holes are provided with drip sheds for carry- 
ing off the moisture. 

$ $ * 


Electrolier Pull Switches 


The Bryant Electric Company, of Bridgeport, Conn., has add- 
ed to its line of New Wrinkle pull switches, switches for two- 
circuit service making electrolier connections. The overall dimen- 
sions have not been increased. Successive pulls of the operating 
chain will light respectively the lamps on circuits 1—2, 1 and 2, 
and off. 

This switch can be used with any of the 41 caps and bases 


$ 


Electrolicr pull switches. Bryant Electric Co., Bridgeport, Conn. 


of the standard New Wrinkle line, being interchangeable with 
any of the other New Wrinkle bodies. 

For use in fixtures, a more compact design is provided with 
a threaded shoulder at the bottom, which passes through an 
opening in the fixture shell. A knurled lock nut turned up on the 
shoulder fastens the switch securely in position. 

These switches are all National Electrical Code Standard and 
have an approved rating of 3 amperes, 125 volts, or I ampere, 


250 volts. 
$ $ $ 


Moore Glass Push Pin 


A new form of glass push pin is announced by the Moore 
Push-Pin Co., of Wayne Junction, Philadelphia, Pa. It is de- 
signed for low voltage installation, and is used by the govern- 


Glass push pin. Moore Push Pin Co., Philadelphia, Pa. 


ment laboratories at Washington for wiring ee ee 
this pin the wire does not have to be wound round the a 5 


i i he eyelet. 
of the pin but is merely threaded through t í 
held firmly in place, it can't break loose. A wire held by 


11177 
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these pins can readily be shifted in position merely by with- 
drawing the pins and inserting them at suitable intervals along 
the new line. 

R + + 


P. & S. Porcelain Angle-Cap Sockets 


A new addition to the Pass & Seymour interchangeable de- 
vices is a line of porcelain angle-cap sockets with brass atic: 
aluminum caps. The sockets are made in key and keyless typas 
and the caps in brass and aluminum for ¥% in. connection 
and in aluminum for % in. connection. It is pointed out that 
by the assembly of a canopy, a nipple and the angle-cap socket 


Angle-cap sockets for ¥% in. and V in. connection. Pass & 
Seymour, Inc., Solvay Station, Syracuse, N. Y. 


a practical wall bracket is secured for interior or exterior use. 
The aluminum cap is especially suitable for outside work where 
the unit is exposed to the weather as around warehouses, ship- 
vards, docks and the like. The caps provide ample space for 
leading in No. 14 wire to the terminals of the socket. Thesc 


angle-cap sockets are made by Pass & Seymour, Inc., Solvay 
Station, Syracuse, N. Y. 


+ „ + 
Ghegan Alternating Current Sounder 


This new and novel device for use on telegraph circuits has 
recently been put on the market by J. H. Bunnell & Co., Inc., 32 
Park Place, New York. Simple in design and easy to construct 
and operate, one wonders why it was not developed long ago, 
when alternating current circuits began to crowd the direct 
current for lighting and power purposes. It is similar in ap- 
pearance and construction to the regular Bunnell sounder, the 
only real difference being in the position and construction of 
the magnet spools and armature. 

The magnet spools have their cores extending toward each 


Ghegan alternating current sounder. J. H. Bunnell & Co., 
32 Park Place, New York 


other, and the armature is abbreviated so as to move between the 
core extensions without touching them. For best results the 


armature lever should have more than the ordinary play be- 
tween stops. 
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The stopscrew for the magnet or attraction stroke is set so 
that on closing the circuit, momentum carries the armature and 
its lever beyond the point of greatest magnetic density, where it 
strikes the stop, from which it instantly rebounds and is held 
floating noiselessly in the magnetic field until the circuit is 
broken, when the tension spring forces it to the opposite stop 
in the usual manner. 

It can be used on any 110-volt, 60-cycle circuit, either in ser- 
ies with a lamp or through the secondary of small, inexpensive 
transformer. ö 

The trans former method is preferable, as with it the local 
wiring may be of the ordinary kind used in local battery work, 
and one transformer can furnish current for several sounders. 

It can also be operated on the 110-volt circuit without either 
lamp or transformer, when specially wound for such use. 

Although the current required to operate the sounder in the 
ordinary way, through the front contact of a relay, is very 
small, it can be arranged to work through the back stop, thus 
using current only when the sounder might be working. 

This sounder will work on direct current without any change 
of adjustment. 

The J. H. Bunnell Co. has also recently brought out the straight 
line radio key shown herewith. It has removable and renew- 


Signal corps high fre- 
quency buzzer 
J. H. Bunnell & Co., 32 Park Place, New York 


Stratght line radio key 


able contacts that can be kept in exact alignment regardless of 
wear. 

Still anther device also recently brought out by this concern 
is the Signal Corps model high frequency buzzer shown in the 
accompanying cut. This gives a clear, steady high pitch note 
with one Jove dry cell. It is a high grade instrument, finished 
with most durable high grade contact points. The battery and 
key or push button should be connected to the unmarked posts 
and the antenna to the post marked A. It is an effective buzzer 
for testing crystals and signalling short distances. 


It comes 
equipped with platinum contacts. 


+ 7 + 
An Arc-Heated Soldering Iron 


Some time ago, says the Scientific American, there appeared 
on the market a soldering device consisting of two high-resist- 
ance electrodes which, when applied to a piece of metal, heated 
the work in hand in a few moment's time. This device oper- 
ated on the electric arc principle. Operating on a similar prin- 
ciple but applying the electrodes to a soldering iron instead 
of to the work, a new copper-pointed soldering iron has been 
developed. This latest device is designed for tinning, running 
of seams and soldering of low-fusing metals such as zinc and 
lead. The copper point is brought in contact with the carbon 
electrodes by releasing a lever, which is spring-operated, this 
operation being facilitated by lessening slightly the grip on the 
handle and tightening again. The new iron is obtainable in two 
sizes, 60 watts and 150 watts; and the supply current is step- 
ped down by means of a transformer to only 5 to 7 volts for 


the arc. It is said that the iron may be heated ready for use 
in two minutes. 


» 
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Apex Domestic Mangle or 
Ironing Machine 


The electric-driven ironing machine developed by The Apex 
Appliance Co., 3223 W. 30th Street, Chicago, will, it is claim- 
ed, iron everything in the average family washing except the 
most elaborate articles. For fine lace and embroideries it is 
claimed to be superior to the hand iron as the entire article 
is pressed at one time and there is no pulling or drawing. 

The principle upon which the Apex ironer operates is the 
same as that of the hand iron except that the action is reversed. 
Instead of rubbing the iron on the goods, the goods are pressed 
against the ironing surface. 

The polished ironing surface or “shoe” is curved so that 
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Apex ironing machinc. Apex Appliance Co., 3223 W. 30th Street, 
Chicago, III. 


when set in position its entire surface presses firmly against 
the padded roll which carries the clothing over the ironing 
surface. The shoe is heated by units which are located within 
it. 

Two foot pedals are provided to throw the shoe against the 
roll and release it. The hands of the operator are thereby freed 
for handling the clothing. A hand bar is also provided at the 
top of the machine which can be used for the same purpose. 
As the action of the foot pedals and hand bar are interchange- 
able, pressure applied by the foot may be released by hand or 
vice versa. 

All parts of the machine are metal with the exception of the 
padded roll and feed board. The gears and belts are enclosed 
by guards. The machine is 47 in. high. and the roll is 44 in. in 
length. It 1s driven by a Robbins & Myers motor. 


+ * + 
Automatic Electric Water Heating Faucet 


The device gives boiling hot water instantly by simply turn- 
ing the handle of the faucet—no pipes to empty before the 
hot water begins to flow. It heats fresh cold water to any 
temperature desired—you can draw it either cold or hot from the 
one faucet. 

The cost of the faucet, including that of installing, is moder- 
ate and within the reach of everyone. 

The carbon cylinder over which the heating water flows is 
in itself a purifier. It keeps the interior of the faucet always 
clean—the water does not run over parts covered with snme. 
The hot water out of this faucet is just as pure and sterilized as 
the water out of the teakettle, say the makers, the Automatic 
Electric Faucet Co., San Francisco, Cal. 

An important feature of the faucet is that it does not neces- 


sitate the turning of a switch of any nature. 


When cold water is wanted, it flows directly from the spout. 
When hot water is required, the handle turns the valve so it 
flows into the upper part of the faucet where it is heated. 

It will work on either 110 or 220 volts alternating. Differ- 
ent size electrodes are made to get the greatest efficiency out of 


cither voltage. 
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Type C Oven Heater 

This oven is offered by the Westinghouse Electric & Mfg. 

Co., of East Pittsburgh, Pa. It is designed to be used in enamel- 

ing and japanning ovens. The heating element consists of a 

ribbon wound on a number of fire-clay bushings assembled on 

two steel tie rods between two pressed-steel end plates. The 


Ss. * 
Type C oven heater. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


@ 


ends of the ribbon are secured to drop-forged steel terminals 
which are clamped to the steel tie rods. These rods form the 
terminals for the heaters. They are insulated from the end 
frames through which they pass. The ends are threaded for 
Lolting on the connectors. 

+ + + 


Electric Fireless Cooker 
Here is an electrically operated fireless cooker that has just 
come into the market from the factory of the Standard Electric 
Stove Co., 1718 North 12th Street, Toledo, Ohio. It is just the 
sort of fireless cooker that folks have been looking for, and 
asking why someone didn’t invent. This one has been in the 


Electric fireless cooker. Standard Electric Stove Co., 
1718 N. 12th Street, Toledo, Ohio 


making for a couple of years, being improved and simplified as 
time went along. Now it is ready for service in any home 
supplied with central station or isolated plant service. Heat 1s 
imparted by means of a 620-watt element until the calorator or 
heat distributor fetches the temperature up to the cooking point. 
Then it is turned off automatically by a time clock and shunted 
to a 40-watt element until the cook disconnects it. The 40-watt 
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element serves to keep up the cooking temperature as long as 
needed and at a comparatively low operating cost. It operates 
cn 110-volt circuits. 


+ + „ 


Electric Kitchen Unit 


This device is driven by a % hp. electric motor that will op- 
erate on direct current at 110 volts and alternating current at 
110 volts, 60 cycles. What it can’t be used-for in the kitchen 
isn't worth talking about. It banishes drudgery as day scatters 
night. Place it on a table or shelf, see that it sets firmly, at- 
tach the mechanism to be operated, connect the cord to the lamp 
socket, and switch on the current. 


> 


Electric kitchen unit. Reynolds Electric Co., 422 S., Tallman St., Chicago 


As shown in the cut it is equipped with a motor operating al 
1759 rev. per min. for grinding and buffing, a gear box for 
changing the direction of the drive from horizontal to vertica! 
and reducing the speed to 92 rev. per min., a square driving 
shaft, an adjustable driving arm, a crank for vertical drive, and 
a chuck for. horizontal drive.“ The crank and chuck are at 
tached to the adjustable driving arm. The outfit is 24 in. high, 
10%½ in. wide, 35 in. long, and it weighs 35 lb. It is made by 


Reynolds Electric Co., 422 S. Tallman Avenue, Chicago, 


bo * + 


Temperature Indicators for Alternating 
Current Machines 


The General Electric Company, of Schenectady, N. X., has 
developed temperature indicators which when used in con- 
Junction with temperature coils in the machine itself afford a 
convenient and rapid means of indicating continuously at the 
switchboard the temperature of various portions of the wind- 
ings of electrical machinery under operating conditions. In ac- 
cordance with A. I. E. E. recommendations it is now standard 
abs $ furnish temperature coils with all alternating cur- 
: 9 885 ines having a stator core of 20 in. or more in width, 

8e rating of 5000 or higher, or a capacity of 500 kva. or 
greater. 


F ; . ; 
or machines from soo to 3125 kva., four coils are used, two 
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of which are considered as spares. Above 3125 kva. six coils 
are used, three of which are spares. 

One of the windings of the temperature indicator is in series 
with a coil of manganin, having a resistance equal to that of 
the temperature coils, (usually at 80 degrees C.) The other 
winding is in series with the temperature coil itself. When 
the temperature in the copper coil rises, the current in the 
branch of the circuit carrying the temperature coil decreases, 
causing a corresponding deflection toward the higher tempera- 
ture markings on the indicator scale. The reverse occurs when 
the temperature of the temperature coil falls. The scale of the 
standard instrument is adjusted with a range of 20-120 degrees 
C. or 0-go degrees C. and marked in 1 degree divisions. 

The temperature coils are made of copper wire wound in a 


Temperature indicators for alternating 
current machines. General Electric Co., 
Schenectady, N. Y. 


thin form and pressed flat so as to be non-inductive. The 
temperature coils in the machine windings are connected by a 
3-conductor armored cable to a combination terminal and cut- 
out box mounted on the machine. This box carries the term- 


Temperature indicators for alternating current machines. 
General Electric Co., Schenectady, N. Y. 


inals for attaching the leads from the coil and for the ex- 


tension leads to the instrument. 
A protective device is mounted in the above mentioned box. 
It consists of six pairs of film disk cut-outs supported by 
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spring clips with a grounding connection between them; the 
spring clips being connected to the terminals of the coil. Ine 
cut-outs furnish protection to the operator in case a coil be- 
comes grounded to the power winding. Should the pressure 
between any temperature coil and the ground exceed about 400 
volts the insulation in the corresponding film will break down, 
removing the high potential from the temperature coil, but 
bringing the machine winding to ground. 

The whole indicator outfit is connected through instrument 
fuses across a 125 or 250 direct current source. A variable re- 
sistance with dial switch and index is used to make up for 
variations of the voltage of the supply circuit, especially when 
voltage regulators are used with the exciters. 

For convenience in disconnecting the indicator outfit from 
the supply source a double-pole, single-throw switch can be sup- 
plied. 

A single-pole, single-throw pull button test switch is provided 
on the switchboard to connect occasionally a resistance in 
multiple with any of the temperature coils. If the outfit is in 
proper working order, closing this switch will cause the instru- 
ment to show a reduction in the reading. 


+ + + 


Hotpoint Hedlite Heater 


This heater made of pressed steel on the principal of a por- 
table lamp and is of attractive design. The reflector has a 
triple coat of copper plating highly polished, the back being 
finished in black enamel, the base and upright in polished nic- 
kle. The reflector is fastened to the upright by a hinge joint 
and is adjustable, permitting the heat rays to be directed parallel 
to the floor or diagonally upward. 

The heating element core is made of composition material, 
the resistance wire being first wound into a small coil about 
the size of the Radiant Grill coil and then wound around the 


Hedlite heater. Hotpoint Electric Heating Co., Ontario, Cal. 


core one inch in diameter, thus giving a large amount of resist- 
ance meterial in a small space. The coil will run at normal 
temperature of about 1200 degrees which insures long life and 
satisfactory service. 

The heat rays are felt 6 ft. away, this extreme distance being 
made possible by the specially designed parabolic reflector. 

Wire protecting guards over the heating element are remov- 
able when necessary to clean the reflector or change the easily 
removable heating element. 

Base is made of steel and so weighted that if heater is tip- 
ped over, it will assume a position with the heating element 
pointing upwards, thus eliminating any fire hazard if heater is 
accidently upset while the current is on. An ebonized wood 
handle at back of reflector makes the heater easily portable. 

It is made by the Hotpoint Electric Heating Co., of Ontario, 
Cal. It weighs about 4 lb. and consumes 600 watts. 
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Majestic Electric Heaters 


This is not exactly a timely topic, with the mercury and hu- 
midity climbing up daily. But the winter is ahead of us, a 
semi-coalless winter if the agitators are prophets. With coal 
short and high in price, electrical heaters will come into their 
own, more particularly heaters that take off the chill of a room 
without threatening to exhaust the central station supply of 
watts. 

A line of electric heaters that are said to produce much heat 
with little expense has recently been brought out by the Majes- 


Majestic electric heaters. Majestic Electric Development Co., 
3631 N. Smedley Street, Philadelphia, Pa. 


tic Electric Development Co., 3631 N. Smedley Street, Phila- 
delphia, Pa. They are shown in the accompanying cuts. In 
several respects they are greatly improved over the original line 
brought out by this company and exhibited at the Panama- 
Pacific Exposition two years ago. 
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Majestic electric heaters. Majestic Electric Development Co., 
3631 M. Smedley Street, Philadelphia, Pa. 


No. 600 is made to suspend from a chandelier socket. The 
reflector is 7 in. in diameter. The energy consumption is 480 
watts. The net weight is 34 lb. 

No. 610 is 13 in. high, has a reflector 9 in. in diameter, con- 
sumes 615 watts, and weighs 4½ lb. 

No. 620 is 1934 in. high, has a 124 in. reflector, consumes 
960 watts—it has two heating elements—and weighs 7% lb. 
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No. 630 is 14 in. high, has a 12% in. reflector, consumes 615 
watts with one element; 960 watts with two elements, and 
weighs 734 Ib. | 

No. 640 has a 12% in. reflector that can be raised or lowered 
on a standard, also rotated on it, and set at any angle. It con- 
sumes 960 watts, and weighs 734 lb. The standard is 24 in. high. 

All these heaters except No. 600 are supplied with highly 
polished copper reflector. All are equipped with connecting 
cord and two-piece Benjamin attachment plug. 
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Razor Blade Sharpener 


The razor blade sharpener made by the A. E. Hill Mfg. 
Co., Atlanta, Ga., sharpens the blade on the same principle 
that has always been used in sharpening the old style razor 
by hand. The only difference is that with this machine the 
hone and strops are rotated instead of moving the razor 
over them. 

The hone is in the form of a flat disc which rotates in a 
horizontal plane, and the strops are mounted on wheels which 
run in vertical planes. 

A special holder is provided for the blades which will hold 
every style of blade. 


Razor blade sharpener. A. E. Hill Mfg. Co., Atlanta, Ga. 


The constructions of the machine and holder is such that 
it is impossible to apply the blades to the hone or strops at 
anything except the correct sharpening angle. It is claimed 

The construction of the machine and holder is such that 
as an expert. 

A lamp bracket is mounted on the head of the machine 
SO as to throw a good light directly upon the work. The 
stropping wheels and hone are belt driven from a 1-10 h. p. 
Robbins & Myers motor. 

+ 4. + 

This ., Old Glory Lighting Outfit bie 
„„ lighting outfit is for use on lighting circuits 
he g at 110 volts. The flag is handsomely lithographed on 
by s oP and, as shown in the annexed cut, is framed 
Iluminat, A m R . 14 volts. 
ace: $e s ae this way, the flag makes an attractive appear- 
komes 15 ow windows, restaurants, meeting halls, and in 

It is a timely novelty that will catch the eye and the 
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LIGHTING OUTFI 


Old Glory lighting outfit. Import Sales Co., 324 East 32nd Street, 
New York 


— * 


2 
fancy of the trade. It is made by the Import Sales Co., 324 East 
32nd Street, New York. 
+ Xx ¢ 


G. E. “Standard” Conduit Box Receptacle 
with Adapter Cap and Steel Strap 


With the coming into general use of portable lamps, of . 
auxiliary heating devices, fans and other electrical devices for 
the home, floor outlets are practically a necessity. And yet 
installations involving floor outlets have always been more 
or less of a problem to the electrical contractor. 

To meet this situation the General Electric Company, 
Schenectady, N. Y., has produced a “standard” conduit box 
receptacle with adapter cap and steel strap for use with 


Porcelain sparable receptacles for use with conduit boxes 
Adapter for use when receptacle is used in floor outlet box in- 
stalled under a rug 
Cap for use with adapter 
Receptacle, adapter, cap and steel strap complete 


Sprague and Thomas & Betts small non adjustable floor out- 
let boxes. These devices have been developed to provide 
current supply to portables of all kinds, fans, heating devices, 
etc., from an outlet on the floor. If the device is installed 
under a rug a small opening 1s made so that the stem of the 
adapter can be inserted. 
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Porcelain Pull Sockets and Receptacles 


For outdoor installations, cellars and in factories where a 
metal pull socket would be seriously damaged by the weather 
or other corroding influences, the General Electric Company, 
Schenectady, N. Y., recommends its porcelain pull socket, 
G. E. 639. 


Porcelain pull Socket, G. E. 639. General Electric Co.,“ 
Schenectady, N. Y. 


These sockets take the “Standard” GE pull socket inferior 
and are therefore interchangeable in metal and porcelain 
shells. 

Sockets are furnished with % in., % in. caps and pendent 
caps; 250 watts and 660 watts ratings. 

Receptacles are furnished with bases for cleat and concealed 
work, as well as bases for 314 in. and 4 in. outlet boxes. 


Caps, bodies and bases are interchangeable. 
i ee 


General Electric Switches 


The General Electric Company's panelboard switches are made 
in both push button and rotary snap types, with round and 
square bases for panelboards having either vertical or hor- 
izontal mains. They are rated at 10 ampcres, 250 volts, double 
pole. With this new type of panelboard switch the metal parts 
are entirely enclosed, practically eliminating all danger to the 
operator. The outside enclosing case is of black composition, 
smooth and of high finish. 


Rotary type. Round base 


Rotary type. Square base 


Push button type 


Panelboard switches. General Electric Co., Schenectady, X. P. 
They are made in snap and push button types, as desired. If 
required these panelboard switches can be furnished in locking 
type, operated by a key instead of a push button. 
The rotary type of panelboard switch with the round base is 
a standard metal covered, snap switch with base slotted for 
bus bars. This can be made locking by substituting the G. E. 


locking attachment for rotary switches in place of the snap 
button. 
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This company has also a complete line of fluted-catch pull 
switches, in 250-watt, 250-volt sizes, including pull switches 
with side outlets, with bottom outlets and rosette switches with 
side outlets. 

These pull switches are furnished with short chains and Io ft. 
of linen cord. Extra length chain guides, insulated chains, etc., 
can be furnished. The standard finish on these pull switches 
is old or brushed brass. They conform in every way with the 
National Electrical Code standard. 


Various types of fluted catch pull switches. General Electric Co., 
The caps and bases of these devices are the same as those 

used with fluted catch sockets and receptacles, therefore the 

caps and bodies are interchangeable with socket shells and in- 

teriors. 

The G. E. pendent switch is small and compact; strong and 


rugged. The operating mechanism is quick make and break and 


Pendent switch. General Electric Co., of Schenectady, N. Y. 


is rated at 3 ampere, 250 volts and 6 ampere, 12: volts. The 


outer procelain shell is in two parts. 


The 
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Optical Pyrometer for Works Use 


For the measurement of temperatures above say 1400 degrees 
F, only two methods have been found practicable for works 
service. One of these is based on the thermocouple, used eich- 
er with the millivoltmeter or with the more accurate and re- 
liable potentiometer. The other method is based on the laws of 
radiation and includes both the radiation pyrometer, which 


n — 


Leeds & Northrup optical pyrometer 


would be more properly named the 
“total radiation” pyrometer, and the 


optical pyrometer, which utilizes on- He,, ear 4 
ly that radiant energy visible to the £ 5 
human eye. 2 

Optical pyrometers are based upon RED GLASS 
the fact that the luminous radiation 
or light varies in a definite man- 
ner as the temperature of the hot 
body changes. 

The instrument, which is illustrat- 
ed herewith, is suitable for measur- EnS 
ing from dull red (about 1100 de- 
grees F.) up to the highest known 
temperature. It is intended for prac- 
tical use in all industries where high 
temperatures must be measured. 

L is a lens by which rays from a hot body are brought to a 
focus in the plane F, where there is located a tungsten lamp 
flament. By means of the eye piece E, the observer views tlie 
incandescent filament, which appears to lie upon the image, just 
as the cross hairs in a surveyor's telescope appear upon the dis- 
tant object looked at. By means of a rheostat in a case slung 
about the neck, the case also containing a storage battery and a 
milliammeter, the current through the lamp is adjusted until the 
brightness of the filament is just equal to the brightness of the 
image produced by the lens; that is, so that the filament blends 
with, or becomes indistinguishable upon the background formed 
by the hot object. The observer then notes the reading of the 
milliammeter, which may be provided either with a special scale 
to read in degrees of temperature, or the temperature corre- 
sponding to the current may be read from a calibration curve 
supplied with the instrument. 

At high temperature the light emitted by both the hot body 
and the filament would become dazzling, and comparison would 
be dificult. For this reason a red glass is placed in the eye 
Piece at R, which has the further advantage that light of only 
one color then reaches the eye and no difficulty is introduced by 
lack of color identity between the light emitted by the hot body 
and that emitted by the filament. The intensity of light radia- 


OCULAR 


tion of any one color increases progressively in a definite man- 
ner as the temperature of the radiating body rises, and nothing 
is therefore lost by eliminating all other light from the com- 
parison. As only brightness, not color, of light is matched, in- 
ability to distinguish colors and color-blindness do not interfere 
with the use of the instrument. In fact, in the region of tem- 
peratures used for hardening steel, for example, different ob- 
servers using this instrument agree 
in their readings within 6 degrees F. 

A screen is used, placed between 
the lens and the image so that it 
reduces the light from the hot body, 
but not that from the filament. 
With the reducing screen it 1s pos- 
sible to make direct observations of 
the most brilliant light sources, as 
the electric arc or the surface of 
the sun. 

The screen used for cutting off 
part of the radiation from very hot 
bodies can be thrown: into or out 
of the field of view by means of a 
milled. disk projecting through an 
opening in the tube of the instru- 
ment. With the absorbing screen in 
use, a different milliammeter scale 
or calibration curve is required, 
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ABSORPTION SCREEN. 


Optical system and electrical circuit of the Leeds & Northrup optical pyrometer 


but as the range of the instrument without the absorbing screen 
overlaps many hundred degrees with the range for the absorb- 
ing screen, the accuracy of the two scales can always be check- 


Case containing battery, rheostat, and milliameter for use with 
optical pyrometer l 
ed by observing a hot body whose temperature lies within this 


range. 


— 
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The instrument itself is handy and portable, weighing only 
about a few ounces, and can be sighted as easily as an opera 
glass. The case, containing the battery, rheostat and milliam- 
meter, is designed to be slung about the neck, and weighs about 


10 lb. It is made by the Leeds & Northrup Co., of Phila- 
delphia, Pa. 
+ & 
Westinghouse 
Elevator Brake 
Magnet 


This magnet, which is 
known as the type E, is de- 


1 


* Y. 14 
ä x 
wi, 19 * : * oe 
— fora een oe 
g ; > N 
i 


signed for use with the 
parts regularly furnished by 


as the elevator builder, and 
4 may be used for elevator 
motor operating on 220, 440 
and 550 volt, 25 cycle, two 
and three phase circuits. It 
weighs 70 lb. It is installed 
by mounting directly over 
the brake wheel, the base 
being bolted against the 
machined gear case. 

The pull of the magnet 
is 150 lb. on the lower ends 
of each of the bell-cranks, 
making a total of 300 lb. 
! compression available. It 
Elevator brake magnet. West- is made by the Westing- 
inghouse Electric & Mfg. Co., house Electric Mfg. Co., 

East Pittsburgh, Pa. East Pittsburgh, Pa. 
$ + + 


Split Lever Starting Switch Throws With 


Reduced Effort 


The General Electric Company, of Schenectady, N. Y., has 
developed an ingenious arrangement to reduce the effort nec- 
essary to operate large lever switches used for starting large 
synchronous converters from the alternating current side in 
conjunction with auto-transformers. 


Split lever starting switch. General Electric Co., Schenectady, 
New York 


This is made clear from the illustration which shows two 
triple-pole lever switches for starting a six-phase converter. 
The switch on the kft really consists of two switches, side by 


AUGUST, 1917 


side, which act as a single switch when closed in the lower 
position. There are two cross-bars with separate handles, one- 
half of the blade of each pole being fastened to one of the 
cross-bars while the other half is attached to the other cross- 
bar. 

When used to start a synchronous converter, the upper con- 
tacts are connected to the two-thirds voltage tap for but a 
short time, and the contacts are constructed to make contact 
with the portion of the blades first thrown downward or to the 
running side. This portion of the entire switch, comprising half 
the blade area, carries the current until the remaining half of 
the switch can be thrown to the lower position. 

Switches of this type have been built up to 5000 amperes ca- 
pacity. They are easily operated and avoid the alternative 
which is the installation of large solenoid-operated circuit 
breakers at considerably more expense. 


+ + + 
Woodrowasher 


The rust-proof Woodrowasher is an electric washing ma- 
chine manufactured by the Woodrow Manufacturing Co., of 
Newton, Iowa. It is made in two models: one with short fold- 
ing bench for one extra tub; the other with large folding bench 
for three extra tubs. These models may be equipped with the 
regulation dolly, or with the disk, which provides a combina- 
tion of the dolly, rubbing, and vacuum methods of agitation. 
The disk is recommended as being most efficient for all kinds 
of clothes. The disk will fill the tub with fine suds in a few 
minutes from absolutely cold water. 

By releasing a small lever by the side of the tub, the tub may 
be tilted forward to give the water a 6-in. fall to the faucet 
outlet, resulting in such rapid draining that sediment such as 


Woodrowasher. Woodrow Mfg. Co., Newton, Iowa 


ravelings, etc., are carried out with the water. The tub is 
balanced on the frame that it may be easily tilted. 

The electrically driven wringer is reversible, and may be 
swung into position over any tub. The rolls are 12 in. wide. 
The wringer is mounted on a bracket, which in turn is mounted 
on a cast-iron post which prevents sagging. A reversible drain 
hoard is provided, and also a safety device for release of ten- 
sion on the rolls. The washers are equipped with Emerson 
motors. 


t+ 4 „ 
Gray Endurance Generating Set 


For use in shops, mills, stores, groups of residences, clubs, 
moving picture theatres, or farm and the like, where a high 
grade, small electric plant is required, the Gray Motor Com- 
pany, 641 Oakland Avenue, Detroit, Mich., recommends the 
“Endurance” generating set shown in the accompanying illus- 
tration. 

This plant may be used for power and lighting purposes 
and is adapted for use either with or without storage batteries. 
The set consists of a 4-cycle “Endurance” 4-cylinder engine with 
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throttling governor and a high tension dual magneto, direct 
connected to a 4-pole generator provided with commutating 
poles. The generator is designed to carry its rated capacity with 
a temperature of not more than 4o degrees on the core and 
windings, and not to exceed 45 degrees on the commutator. 
The maker points out that on a recent test of the set operating 
a bank of 200 lights, the governor proved itself capable of reg- 
ulating the engine within a 3 percent. variation when the lights 
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Endurance generating set. Gray Motor Co., 641 Oakland Ave- 
nue, Detrost, Mtch. 


were switched off a few at a time or all at a time. This outfit 
is made in two sizes; namely, 5 kw., and 3 kw. for either 110- 
volt or 65-volt service. 

R + 4 


General Electric Standardized 
Bus Supports 


Standardized bus-bar, bus-wire, and bus-tube supports to 


meet a wide range of requirements are illustrated on this 


page. The insulators are divided into two classes: one for 
use up to 3, 500 volts and the other from that up to 16, 500 volts. 
The only difference is in the two sizes of insulators to meet 
different voltage requirements. 

Interchangeable iron caps are fastened permanently to each 
end of the insulators. Then to the cap which is to form the 
top of the insulator are fastened various suporting fittings as 
shown on which bus-wires, bus-tubes, or bus-bars are mounted. 

To the lower cap one of three different fittings for support- 
ing respectively on ¥% or 1% in. pipe, or flat sur face, is fastened 
by two bolts. The construction of each fitting fastened to the 
bottom of the insulator is such that the insulator can be turned 
through an arc of 90 degrees parallel to its base and locked in 
any desired position by the holding bolts. 

The support on the left is used for buses on edge which 
must be clamped in place. This support is used also in bus 
Compartments when provided with fitting for flat sur face mount- 
ing. One part of the bus clamp is bolted to the insulator cap, 
the other part of the clamp to the first part. 

The next support is used for buses on edge when it is de- 
sired to hold the bars in place against vertical movement, or 
when in bus compartments it is necessary to use a stay insula- 
tor and sectionalizing switches. The link across the top of 
the upright pins will hold the bus in place vertically and hor- 
Eontally. 

When there is no need to guard against vertical movement 
of the bars the uprights, nuts, and cross link shown are omitted 
and in their place are used two uprights threaded only on the 
lower ends. 

The third support is used for round buses, either tube or 
solid. This support can be mounted upright, horizontally, or in 
an inverted position. Bare conductor is generally used with the 
Support. This support is built for buses of three different dia- 
meters; that is, for 34, 15-16 and 1 5-16 in. 


The fourth support from the left is used when buses are 
placed on side. The number of horizontal cross pieces used 
with this type of support will depend upon the number of bus 
bars it is desired to support. 

The support on the right is made in two sizes, one for sup- 
porting 1% in. and the other for 154 in. bus wire. This sup- 
port can be mounted upright, horizontally, or inverted. It is 
often used for wiring around the station. The upper part is 


made of two fibre parts which are held in place by bolts run- 


Bus supports. General Electric Co., Schenectady, N. Y. 


ning through the fibre into the insulator cap. The wire for 
use with this support is usually insulated. | 

Ventilation is obtained by spaces between the bus lamination. 
When these spaces are not provided by the connection bars 
from breakers or switches, spacers are inserted between the 
bus laminations. 

These supports are manufactured by the General Electric 


Company, Schenectady, N. Y. 
+ + * 


Trip Fres Railay for Electrically 
Operated Breakers 


The General Electric Company, of Schenectady, N. Y., has 
developed a “Trip-free relay” to prevent electrically (solenoid 
or motor) operated breakers from being held closed on over- 
load. It accomplishes the same purpose as a trip free mechan- 
ism on hand operated breakers; that is, it prevents the breaker 
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Frip free relay for electrically operated breakers. General Elec- 
tric Co., Schenectady, N. Y. 


from being held in on overload or short circuit. This is ac- 
complished by the addition of the trip-free relay to the usual 
control apparatus. 

If the breakers are solenoid-operated, (see wiring diagram), 
the lower coil of the trip-free relay is connected in parallel with 
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the trip-coil of the breaker but with motor operated breakers, 
the lower coil is connected in series with the trip coil circuit. 

If the breaker is closed when there is an overload on the 
line, the overload relay energizes the lower coil of the trip- 
free relay and the plunger which operates both sets of con- 
tacts is raised. The opening of the upper contacts disconnects 
the closing coil of the solenoid or motor-operated breaker. At 
the same time the breaker opens and remains open until the 
pull-button control switch is opened, since after the lower con- 
tacts of the trip-free relay are closed they are sealed closed by 


the upper coil of the relay until the control switch has been 
opened. 
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Connection for trip free relay 


When the trip-free coils are not energized the contacts fall 
by gravity into the normal operating position. 
These relays are mounted usually near the breaker or behind 
the switchboards. 
+ + + 


Genco Light 


This is the name given to a small lighting plant now being 
marketed by the General Gas-Electric Co., of Hanover, Pa. 
It consists of a 4-cycle, valye-in-the-head gasoline motor direct 
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Genco light. General Gas-Electric Co., Hanover, Pa. 


connected to a generator that produces current at a standard elec- 
trical pressure. The outfit is equipped with a switchboard on which 
are placed the usual assortment of switches and meters, also 


an automatic cutout that protects the batteries from overcharge. 
A set of storage batteries forming part of the outfit is charg- 
ed by the excess current when the generator is not delivering 
full load to the line. Current from the batteries is used when 


the generator is not working, or in working on overload. At 


times of overload the battery current helps out the generator. 
4 $ + 


Self-Locking Bolt and Nut 


Joseph Bohrheimer of Shamokin, Pa., has invented a bolt 
with a nut that won't work loose. According to the Scientific 
American, a slot or keyway is cut into the shank of the bolt. 
In this slot is placed a key made of soft material such as brass 
or aluminum. The key member is wedge-shaped, having a 


somewhat slight taper. As the nut is screwed on the shank it 
cuts its own thread on the wedge-shaped member; and as it 
advances it meets with a steadily-increasing resistance because 


A newly-invented self-locking bolt and nut, in which a wedge shaped key is used 


of the increased size of the key section. The result is that the 
nut is practically jammed in place and can be moved only by 
considerable physical force applied with a wrench. Obviously, 
this method permits a bolt to be used any number of times, since 
extra keys can be procured at a very small cost. 


+ + + 
Heavy Duty Reliance Motor 


The annexed cut shows a new type of direct current heavy 
duty motor brought out by the Reliance Electric & Engineering 
Co., Cleveland, Ohio. It comes semi-enclosed, fully enclosed. 
and for belt service with slide rails and paper pulley: It has 


' 
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„Heavy duty motor. Reliance Electric & Engincering Co., Cleve- 


land, Ohio 


four main poles, also commutating poles. The oil wells are so 
designed that 27 percent. of the oil-ring diameter is below the 
surface of the oil when the bearing housing is filled. The 
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most delicate part of the motor, the commutator, is forced on 
an extension of the armature spider under a pressure of from 
4 to 5 tons. The commutator is of the cap-screw type on 
which the screw heads are accessible from the outside. Mica 
segments .035 in. thick are used between the bars. Molded 
mica V rings 1-16 in. thick extend beneath the bars, giving 
unusual protection at the most dangerous point. 


R + + 


Single Point Screw Type Bracket 


The National Metal Molding Company, Pittsburgh, has added 
to its line of wall brackets a single point screw type bracket, 
No. 5011, as illustrated. 

The insulator on this bracket is of the same design as on 
other “National” brackets; the necessity of using tie-wires has 
been entirely eliminated, as it is intended that the wires be 
threaded through the iron-bound insulators, similar in construc- 
tion to strain insulators. The design of the insulators, how- 
ever, is such that tie-wires may be used when desired. 

The bracket shown, the manufacturer claims, is especially 
adapted for supporting wires to wood surfaces. A 2-in. No. 20 


i 


No. 5011 


No. 5040 


National Metal Molding Co., 


Single point screw type bracket. 
Pittsburgh, Pa. 


wood screw is firmly attached to the sherardized base, in such 
a manner as to eliminate the possibilty of its turning or pulling 
loose. . 

This company has also made some slight changes in the design 
of its No. 5003 three point bracket which still further enhances 
the universal application of “National” brackets. 
provision of slots, as illustrated, and similar slots in straps No. 
5040, in conjunction with bolts No. 5051, this bracket may be 
used as either a two or three point break arm. The slots al- 
low for the varying sizes of cross-arms, or for the application 
of the brackets in either a vertical or horizontal position, as il- 
lustrated in Figs. 1 and 2. 

With a stock of one, two and three point brackets, corner 
chairs, break arm straps and bolts, it is claimed that practically 
any service connection can be made, that the necessity of carry- 


ing a large variety of special brackets, for which there is but | 


occasional demand, has been entirely done away with; that the 


No. 5051 


Through the l 
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investment charge is thereby greatly reduced; and, further, that 
the elimination of the necessity of tie-wires, especially at the 
present high prices of copper, effects a marked reduction in 
both labor and material costs. 


+ 4 + 
Tuthill Tracing Board 


Keeping tabs on orders, so that delays are noticed, the causes 
discovered, and deliveries made on schedule time, is a problem 
common with all manufacturers. The Tuthill Spring Company, 
of Chicago, formerly kept tract of the progress of orders 
through their plant by a card index system. Each day the exact 
location of each job was noted on a card, and the superintend- 
ent or shipping clerk was able to keep posted on just what was 
taking place by fingering through the cards. 

Harold T. Moore, of this company has devised a better way 
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Tracing board. Tuthill Spring Gx, 
Chicago, II. 


of doing this. The tracing board shown in the picture is the 
result. The one illustrated is used in tracing Chicago orders. 
Each day the entry clerk, in much shorter time than it took to 
make the card records, can bring his tracing board to to date. 
The merest glance tells the superintendent, or anyone else in- 
terested, the exact status of each job. 

There is an idea in this ingenious tracing board beth for 
manufacturers in almost all lines, and for contractors, jobbers, 
and a great many other tradesmen. The graphical way is the 
quickest method of imparting information, and this tracing 
board is a clever adaptation of this idea. 
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The Circle of 


Satisfaction 


P Ace = Makers It is one thing to take the lead; 
for 


29 Years eston 


Indicating 
Instruments 


quite another thing to hold it. 


were the first exponents of the Art 
of Electrical Measurement as it is 
known today. But of far greater 
importance is the fact that since 
the beginning substantially every 
advance in the Art has originated 
with this Company, and found its 
first embodiment in this Company's 
Instruments. 


Westen Electrical Instrument Co. 
51 Weston Ave. Newark, N. J. 
23 Breech Offices in the Larger Cities 


in brushes begins with your 
needs, passes out of your sight 
through our engineering, manufacturing 
and service departments, and ends with 
the application of 


No-Spark Carbon Brushes 


to your motors and generators. Then your 
commutator troubles are over—noise, flashing, 
burnouts at an end. Start round the circle 
today write us your requirments. 


Calebaugh Self- Lubricating 
Carbon Company 
1503 Columbia Avenue 
Philadelphia 


Model 267 Switchboard Voltmeter 


One of the Miniature Precision Group 


Weston models include 
complete groups for 
Portable and for Switch- 

Service on A.C. 
and on D.C. circuits, 
together with many in- 
struments designed for 
special purposes. Write 
for particulars regard- 
ing any need. 


NE W 


STANDARD for Service 


We offer you a complete line of 
high grade electric wires, cables 
and cable accessories, guaranteed 
by over 35 years specialized ex- 


a catalog of cabinets for 
Trumbull and Crouse 
Hinds Panels 


perience in the manufacture and 
installation of such products. 
Standard 


Underground Cable Co. 
Pittsburgh, Pa. 


Branch offices in all principal cities 


The above motors range from 1-32 to 

LR P. 25 voltages, direct current. 

ey are the most compact and rugged 
small motor on the market. 


j ALL PRODUCTS ARE GUARANTEED 


Send fer a copy 


N COLUMBIA METAL BOx co. 


ST l x Menefasturers 
245-247 Ra 42 MOTOR RES N. J. 226-228 E. 144th St. New York, N. Y. 


iE ee EEE 


AUGUST, 1917 


| 
| , ROEBLING 
ELECTRICAL WIRES 


TrolleyWire Strand 


John A. Roebling’s Sons Company 


Manufacturors of 


WIRE ROPE, STRAND, TELEPHONE, COPPER, FLAT, 
SPECIAL SHAPE AND MISCELLANEOUS WIRES, 
INSULATED WIRES AND CABLES 


TRENTON, NEW JERSEY 
Agencies and Branches: 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Sesttle Portland, Ore. 


HORDARSON 
ZANJFORMERS 


FOR EVERY PURPOSE 


THORDARSON ELEC.MFG. CO.CHICAGO 


“©. K.” Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof 
Railway Feeder Wire 
Slow Burning Wire 


Phillips Wire Co. 


PAWTUCKET, R. I. 
Mexican Branch 
Cla Mexicana de Alambre “Philips.” Mexico City 


MOORE 


Insulated BHlectric Wire 


NO pana 
ote. 


1 


If you want the best quality and service in 
Insulated Electric Wire COME TO US. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


ALFRED F. MOORE, 0. % cit lpm 
Southern Representation 
Chattan Armature Work 
pc esas 


t 1 


For 30 Years the Standard 
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NOW READY 


INTERIOR 
WIRING 


And Systems for Electric 
light and Power Service 


A Manual of Practicel for 
Electrical Workers, Con- 
tractors, Architects and 
Schools. 


By Arthur L. Cook. 
Pratt Institute 


This book is packed with useful information every. 
thing that you should know about systems for electric light 
and power service. It will answer almost every question 
that is liable to come before you. Send for your copy 


today. 
426 pages, 4% x 7X, illustrated. 
Flexible Binding, $2.00 net. 


Technical Journal Co. 
Woolworth Bldg. New York City 


ThisWireReel 
and Meter 


will save time and 


money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
for wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 


Minneapolis, Minn. 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable; very strong; 


reasonably priced. No stronger guard 


made. 


One of many factory needs and 
money savers shown in Our Cat- 
alog. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 
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KNIFE SWITCHES 


From 30 to 5000 AMPERE 
Front Connected Back Connected 


Catalog mailed on request 


Frank Adam Electric Cu. St. Louis, Mo. 


Electrician Operating and Testing Manual 


By Henry C. Horstman and Victor H. Tousley 


A Hand Book for Men in charge of Electrical Apparatus, Repair 
Men, Trouble Men, Lamp Trimmers and Electricians Generally 


Price, Cloth, $1.00 Leather, $1.50 
TECHNICAL JOURNAL CO., Woolworth Bidg., New York 


PERFORATED METALS || | You Take No Chance 


for : : 
in placing your 
ALL PURPOSE 
Such 8 p Orders for Electrical Supplies 
Cotton Seed Oil Mills Ventilation P with 
otton ctric evices e 
— — — Southern Electric Co. 


BALTIMORE, MD. 
Distribators of G. E. quality material. 


“Highest Quality Goods Uniformly Low Prices 
Prompt Shipments” 


at’ YAGER’S 


FLUXES 


Have you tried YAGER’S SOLDER- 
ING SALTS in the new enameled 
screw top can container? Same price 
as for the bottles. Packs better; ships 
lighter; keeps its dry granular salt 
form, and will not 3 Ask to 
see YAGER'S in its new dress. It does 
the work for others. It will do yours, 


SALTS “vi Ra Use YAGER'S SOLDERING PASTE 
is ws in collapsible tubes for your kit; in tin 
NSS re ; PO 4 F. boxes for the bench. Yager’s Paste 


Send for Metal Sample Plate and Circular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


We will buy any platinum scrap you may have on hand, 


or exchange it for 
BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO., INC. 


8 means no waste. 


ALEX. R. BENSON CO. 


c. O. BAKER, Pres. C. W. BAKER, V. P. e oe PAST > | oe 
Neer. NEWARK, N. J. SS. A 


STREET LIGHTING FIXTURES 


Interior Wiring 


Ornamental Lighting Poles Pot Heads ectri 
A : AM lof Pr 
1 Conte wes hia ii eo Fixtures ` Price, $2.00 
Send for Catalog and Prices TECHNICAL JOURNAL CO 
THE BRADY : 
7 NEW F & MFG. co. Woolworth Bldg. New York 
| WE PURCHASE | BEST GRADE RENEWED LAMPS 
| Burned-Out Lamps, both Carben and Tungsten Types, . BOTH CARBON AND TUNGSTEN TYPES 


at Prices that are satisfactory to you, and we can sell vou We guarantee you most for the money 


_ BOSTON-ECONOMY LAMP DIVISION 128 Maple Street DANVERS, MASS. 
| National Lamp Works of General Electric Co. 
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THE CLEARING HOUSE 


FOR SALE 


“OR SALE — Two direct current 

electro dental 110 volt bench mot- 
ors. $20 each. F. O. B. La Crosse, 
Wis. Wisconsin-Minnesota Light & 
Power Co., La Crosse, Wis. 


OR SALE—One direct current 110 

volt dental engine with overhang- 
ing bracket and foot controller. $40 
F. O. B. La Crosse, Wis. Wisconsin- 
Minnesota Light & Power Co., La 
Crosse, Wis. 


Os H.P. De La Vergne Oil 
Engine. Run only one year. Fine 
condition. $390.00. One — Direct Con- 
nected Unit consisting of 50 H. P. Fair- 


banks-Morse Oil Engine direct connect- 


ed to a 30 kw. Fairbanks-Morse, 125 
Volt D. C. Generator. $750.00. One 
10 H.P. Olds Oil Engine. $225.00. All 
quotatione Or B. Miami, Fla. The 
Electric Motor Exchange, Miami, Fla. 


50 KW. Set—Bargain 
G ENERAL Electric, 50 kw., 268 rev., 

120 volt, compound wound, Form 
L, direct current generator, direct con- 
nected to Fleming-Harrisburg engine. 
Steam Pressure, 100-125 pounds. New 
extra armature included. Immediate 
shipment. Well cared for. 9000. E. E. 
Co., Post Office Box 417, Troy, N. Y. 


200 Motors For Sale 


OLTZER-Cabor, Robbins & Myers 

(Standard) and Eck 110 volts D. 

C. motors of 1-8, 1-6 and 1-4 hp. at 

various speeds, for immediate delivery. 

All in fine condition. F. Geesey, 170 
Washington St., Newark, N. J. 


— ? 


Machinery Wanted 
0 ** 150 kw., 3,400 or 3, 300 v., 25 cy., 
3 phase A.C. Generator. One 200 
hp., 3 phase, 25 cy., 3,300 or 440 v., 
speed soo r. p.m. motor. One 30 hp., 
440 or 3,300 v., 25 cy., 3 phase motor. 
One 125 hp., A.C., 440 v., 3 phase, 25 
cy. motor. Two 75 kw., 25 cy., 330 or 
440 v. transformers. 15,000 ft. of 1-0 
hard drawn copper wire for immediate 
delivery, The Low Moor Iron Co., of 

Virginia, Kay Moor, W. Va. 


RATES 


“Position Wanted” advertisements 50 
cents for 25 words or less; additional 
words two cents each. “Help Wanted,” 
“For Sale,” etc., advertisements $1.00 
for 25 words or less; additional words, 
five cents each. Special rates for dis- 
play advertisements. 


Replies may be sent care of 


ELECTRICAL AGE 
Woolworth Building, New York 


\\ ANTED—A 300 or 400 h. p. 2,200 

volt, 3 phase, 60 cycle, 600 R.P. 
M. constant speed, slip ring type, 3 
bearing, induction motor. Give full 
description, price and delivery. 
Courter Electric Company, Fort Plain, 
N. Y. 


BUSINESS OPPORTUNITIES 


Wanted Public Utilities To Sell 

T single plant owner or the syndi- 

cate operator can realize without 
publicity as we have a large number of 
buyers and submit each property to but 
one purchaser, making no promiscuous 
offerings. I have a quick buyer for 
Kansas utilities. G. Y. Bonus, 140 S. 
Dearborn St., Chicago, III. 


Oe 


Part Interest For Sale 


HREE-FIFTHS interest in paying 
light plant. For particulars address 
W. S. Dawson, Cordon, Texas. 


H Cleanser, wonder ful remover 
of dirt and grease. Guaranteed 
not to contain any injurious substances 
and to last 1 year. 25c. Hand- cleanser 
Co., 173 Uhland Terrance, N. E., Wash- 
ington, D. C. 


The Proper Card for You 


Your business is vastly too important to be 
represented by anything less than a 


Wiggins Peerless Patent 
Many of America's larg- 


Book Form estcard users compliment 


the skill and care exercised 


in engraving a Wiggins 


Plate by using Wiggins. 


Cards exclusively. Ask 


transmission work. 


POSITIONS OPEN 


We — Experienced Operators 
for a large hydro-electric power 
house located in Northern New York. 
Good living conditions. Salary $90.00 
per month. Eight hour shift. State age 
and give list of references. Married 
man preferred. Apply H. F. W., care 
Electrical Age. 


ANTED—Electrical draftsmen for 

high tension station and sub-sta- 

tion design wanted, excellent working 

conditions with good future. Address 
P. O. Box 1902, Philadelphia, Pa. 


WANTED Traveling Salesman for 
high class specialty to the trade, 
either salaried or side line on commis- 
sion. Jones Motrola, Inc., 29 West 
35th St., New York City. 


C winder for general re- 
pair shop wanted, capable of mak- 
ing ordinary forms, familiar with A.C. 
and D.C. winding. Give full particulars, 
past experience and wages expected. 
Good opportunity. Guyan Machine 
Shops, Logan, W. Va. 


POSITIONS WANTED 


SOSITION WANTED.—Purchasing 
Agent with nine years experience 
wants bigger job and more opportun- 
ity. Seven years with street railway, 
electric light and power systems. Both 
operating and construction experience. 
Thoroughly familiar with steam and 
electrical apparatus, generating and 
Intimate knowl- 
edge of materials and markets. Sys— 
tematic, practical, good organizer, ex- 
ecutive turn. Just the right man for 
large central station company. Will 
start at $3,000 per year. Address Box 
25, care Electrical Age, Woolworth 
Bldg., New York City. 


MISCELLANEOUS 


Electricians and Armature Winders 
QEN? $1 for 14 blue prints of motor 

windings, 10 A.C., single, two and 
three phase and 4 D.C. or set of 20 A.C, 
4 D.C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 
ver, Colo. 
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LARGEST TRANSFORMER STOCK IN UNITED STATES 


Co-operating with the Kuhlman Electric Company, we can 
offer at prevailing prices, the following new transformers 
for immediate delivery. 
2200 volt primary, 110-220 or 220-440 volt secondary, single 
hase, all sizes up to 30 KVA. 

volt primary, 110-220-440 volt secondary, single phase. 
sizes up to 10 KVA. 
2200-4400 volt primary, 110-220-440 volt secondary, three 
phase, sizes up to 20 KVA 
We are constantly putting through all sizes for stock and 
can offer the following schedule of deliveries: 


Any sizes up to 30 KVA.—10 days to 2 weeks 
30 to 7 KVA.—2 to 3 weeks 
7 to 200 KVA. —3 to 4 weeks 


Deliveries of other sizes—3 to 6 weeks 


Particular consideration given to jobbers aud Central 
Stations. 


STEAM & ELECTRICAL MACHINERY COMPANY, 
BAY CITY, MICHIGAN, 


For Sale 


FOR SALE: Two AC Motors, bargain to quick buyer. 
Allis-Chalmers, 75 HP Vertical, 440 volt, 3 phase, 


60 cycle, 490 rpm, with clide rails and pulleys with- 


out starter in excellent condition. Inspection invi- 
ted. Address: A. C. Hewitt, Engineer, Security 
~ Cement & Lime Company, Hagerstown, Md. 


FOR SALE 


I. T. E. CIRCUIT BREAKERS 

3 PHASE, 440 VOLTS 

2—500 amp. capacity 

1—1600 amp. capacity 

1—2500 amp. capacity 

1—4000 amp. capacity 
All automatic except 4000 amp.; mounted on two inch 
2 black slate. All in good condition —some prac- 
ically new. 


CLINOCHFIELD PORTLAND CEMENT OORP., 
KINGSPORT, TENN. 


Partners Wanted 

Mechanical engineers, officemen and salesmen to take 
at a bargain three-fourths of the $200,000 capital, plant 
and patents of the Motsinger Rotary Engine Co. and 
reorganize same for production. Engine fully develop- 
ed and needed in Navy. Plant worth twenty-one 
thousand, free of debt and ready to run. N. H. Mot- 
singer, Fredonia, Pa. 


For Quick Sale 
One 150 KVA. 480 V. 60 Cy. 3 Ph. 900 RP. M. Al- 
lis-Chalmers Belted Alternator and 4 KW. 120 V. 
Belted Exciter. Each Machine complete, Pulley, Rails 


and Rheostat. Available July 1st. First good offer 
takes it. Used six months. Sullivan Supply Com- 
pany, Saginaw, Mich. 7 
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$15,000 
$17,000 


One month Hoover 
business of 2 dealers 


Over $5000 clean profitin one 
month on the sale of Hoovers! 


That is the record that each of 
these two dealers hung up—and a 
lot of other dealers have done al- 
most as good. Why? Here’s one 
reason, in the words of the con- 
cern that had the $15,000 Hoover 


month: 


Before selling your cleaner, we 
handled other makes of vacuum 
cleaners that sold at a much lower 
price, but we find the Hoover is 
much easier to sell, owing to its 
wonderful cleaning efficiency and 
durability.“ 

Let us tell you how toput on a 
selling campaign ina way that will 
make a big profit clean-up for you. 
We'll tell you how these central sta- 
tions that have made the record-break- 
ing sales of $15,000 and $17,000 do it. 
Just write forthe information. We'll 
send it immediately, without obliga- 
tion to you. 


The Hoover Suction Sweeper 
Company Box 2202 New Berlin, Ohio 


Weare prepared to make small and large 


Gray Iron 
Castings 


and do 


SPECIAL MACHINE WORK 
FOR THE TRADE 


Correspondence solicited and prices gladly furnished 


THOMASVILLE IRON WORKS 


Thomasville, Ga. 


MA4 
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DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS | 


The Arnold Company 


ENGINEKERS—CONSTRUCTORS 
ELECTRICAL—CIVIL— MECHANICAL 


105 South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


STONE & WEBSTER 


Industrial Plants and Buildings, Steam Power Stations, 

ater Power Developments, Substations, Gas Plants, 

Transmission Lines, Electric and Steam Railroad Work. 
NEW YORK BOSTON CHICAGO 


H. M. BYLLESBY & COMPANY THE J-G-WHITE COMPANIES 


ENGINEERS FINANCIERS ENGINEERS 
Pere! Fi een - Light, 43 Exchange Place NEW YORK 


Ges, Street Railway and Waterpower Properties 
Exeminations and Reports. Utility Securities bought and sold 


CHICAGO LONDON 


THE CLEARING HOUSE 


HUGH L. COOPER & CO. 


GENERAL HYDRAULIC ENGINEERING OPPORTUNITIES 
Including the Design, Financing, Construction and For the Wide-awake Electriclan—Machinery, Positions, |. 
Management of Hydro-Electric Power Plants Agencies, Etc. | 


101 Park Avenue New Yerk READ PAGE 61 


SANDERSON & PORTER Electrical Testing Laboratories 


ENGINEERS apes le and 8 instrumenta, apparatus and 
CHICAGO NEW YORK FAN FRANCISCO materials. Inspection of electrical material and apparatus at fac- 


tories. Tests and investigations made anywhere. 
Photometrical Department 
Photometrical tests of Fi forms of commercial illumiaants. lilu- 
mination tests made anywhere, i outdoors. 
General Testing Department 


Mechanical tests. Chemical tests. Coal and ash analyzed. 
Paper tested. Tensile, compression and torsion tests of structural 
: 70 


and engineering m 
Soth Street and East End Avenue 
New York, N. Y. 


72 West Adams St. 82 William St. Nevada Bank Bidg. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
—rates on request. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 
Paid · up Capital and Surplus, $19,000,000 
71 Broadway, New Vork 
Dealers in Proven Electric Light. Power and Street Railway Bonds and Stocks. 


— 
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Air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressors. 
Allis-Chalmers Mfg. Co. 


Air Washers 

Spray Engineering Co. 
Alarms. 

Western Electric Co. 


Ammeters and Voltmeters. 
Duncan Electric Co. 
General Electric Co. 
Norton Electrical Inset. Co. 
Western Electric Co. 
Westinghouse Elecctrical & Mfg. 
o. 


Annunciators. 
Western Electric Co. 


Armatures. 


Chattanooga Armature Works. 


Attorneys— Patent. 
Geo. P. Kimmel. 


Battery Ohargers. 
neral Blectric Co. 


estinghouse Elec. & Mfg. Co. 


Batterics—Dry. 


Novo Manufacturing Co. 
Southern Electric Co. 
Western Electric Co. 


Batteries —Dry Storage. 


es—Primary. 
Western Elec. Co. 
Bella. 
Southern Blectric Co. 
Western Electric Co. 
Belt Dressing. 
Dixon Crucible Co., Jos. 


Beads and Stocks. 
Eleetric Bond & Share Co. 


Books.— Technical & Practical 
McGraw-Hill Book Co. 
Technical Journal Co. 


Boosters. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Bexes—Cutout. 


Adam Electric Co., Frank. 
Columbia Metal Box Co. 


Boxes—F use. 
General Electric Co. 


Bexes—Meter. 
Adam Electric Co., Frank. 


Boxes—Orntiet and Junction. 


Adam Electric Co., Frank. 
Columbia Metal Box Co. 
National Metal Molding Co. 


Brushes — Motors and Gen- 
eraters. 


Bushings. 
National Metal Molding Ca 


Bus Bar Supports. 
Deita-8tar Elec. Co. 
Oabinets. 


Frank Adam Electric Co. 
Columbia Metal Box Co. 


Cable— Aerial Power—(See Wires 
and Cables.) 


Oable—Inaulated. 
Okonite Co., The 
Standard Underground 

Co. 


Cable 


Cable—Steel Taped. 
Standard Underground 
Co. 


Cable—Submarine and 


Covered. 
Hasard Mfg. Co. 
Moore, Alfred F. 
Okonite Co., The 
Rome Wire Co. 
Standard 

Co. 


Underground Cable 


Cabk — Telephone. 
(See Wires and Cables.) 
Cable—Underground. 
Okonite Co., The 


Cable Junction Boxes. 
Standart Underground Cable 
o. 
Carbons— Brushes. 
Dixon Crucible Co., Jos. 


Cireult Breakers. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co 
Cleats. 


National Metal Molding Co. 
Thomas & Sons, R 


Coils (Armature and Field). 
Chattanooga Armature Works. 


Coilse—Choke. 
General Electric Co. 


Colls—Induction, 
Western Electric Co. 


Colle—Spark. 
Western Electrice Co. 


Commutators. 
Chattanooga Armature Works. 
Coll Taping Machines. 
Chattanooga Armature Works. 


Compounds—Boller. 
Dixon Crucible Co., Joseph. 


Condensers. 


Allis-Chalmers Mfg. Co. 
Westinghouse Elect. & Mfg. Co. 


Conductor Armored. 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


Conduit Fittings. 


National Metal Molding Co 
Youngstown Sheet & Tube Co. 


OConduit— Flexible. 


American Circular Loom Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co. 


Condauilt—Interior. 


American Circular Loom Co. 
American Conduit Mfg. Co. 
National Metal Molding Co. 
Tublar Woven Fabric Co. 
Youngstown Sheet & Tube Co. 


Conduit—Rigid. 


American Circular Loom Co 
National Metal Molding . 
Youngstown Sheet & Tube Co. 


Condult—Underground. 
Write the Ad Editor 


Connectors and Terminals. 
Dossert & Co. 


Construction Material. 
Southern Electric Co. 


Controllers. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Cooking Apparatus—Electrical. 
(Bos ae Apparatus—Elec- 
t e 


Cooling Systems—Air 
Spray Engineering Co. 


Cords. 


Moore, Alfred F. 

Samson Cordage Works. 

Sangard Underground 
o. 


Cable 


Cord—Arc Lamp. 
Samson Cordage Works 


Cord—Fiexible. 


American Elect. Works. 
Okonite Co., The 

Samson Cordage Works. 
Southern Electric Co. 
Standard Underground Cable 


Co. 


Cord—Telephone. 


Moore, Alfred F. 
Standard Underground Cable 
Co. 


Cord, Trolley. 
Samson Cordage Works. 


Crane Motors. 
Westinghouse Elec. & Mfg. Co. 


Crose-Arms. 


Southern Exchange Co., The 
Western Electric Co. 


Cut-Outs. 


Brady Elec. & Mfg. Co 
General Electric Co. 


Cut-Outs— Automatic. 
General Electric Co. 


Dynamos and Motors (Second- 
Hand.) - 


Atlanta Electric Machine Ce. 
Chattanooga Armature Works. 


A. F. DAUM CO., Pittsburgh, Pa. 


Electrical Repairing. 
Chattanooga Armature Works 


Electric Fixtures. 


Adam Electric Co., Frank 
Southern Electric Co. 


Electric Signs—(See Sigme). 


Electric Sign Flasher (pe 
Flashers—Electric Sign). 
Kngines—Gas and Gasoline 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Mach. Ce 


Engines—Steam. 


Allis-Chalmers Mtg. Ce. 
Westiughouse Mach. Co. 


Enz ineers—Consulting. 


Arnold Co., The 

Byllesby. H. M. & Co. x 
Cooper, Hugh L. & Ce. 
Sanderson & Porter. 


Stone & Webster Engineering 
Corporation. 
White & Co. J. G. 


Etching Solution. 
Union Electric Co. 


Fane—Exhaast. 


Peerless Elec. Co., The 


Robbins & Mvers Co. 

Southern Electric Co. 

Star Fan & Motor Works. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Os 


Fan Motors. 


General Electric Co. 

Kobbins & Myers Co. 

Peerless Elec. Co., The 

Pittsburgh Elec. Specialties Co 

Southern Eleetrie Co. 

Star Fan & Motor’ Works. 

Western Electric Co. 

Westinghouse Dlectrie & Mt 
o. 


Fibres. 


Continental Fibre Co. 
Sangard Underground Cab}. 
o. 


Financial. 
Electric Bond & Share Ce 


Fixtures— Lighting. 


Adam Electric Co., Fraak 
Southern Electric Ce. 


Friction Tape and Oles. 
Okonite Co., The 
Frosting Solution. 
Union Electric Co. 


Fuses—Electric. 


Daum Co., A. F. 

Delta Star Elec. Co. 
Hconomy Fuse & Mfg. Ce. 
General Electrie Co. 
Western Electric Ce. 


Refillable 


Fuses 
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Looseleaf Laboratory Manual 
in Electricity 


| ELECTRICAL MEASUREMENTS 
AND TESTING 

4 

0 

in 

pdi- 


Direct and Alternating Current 
By CHESTER L. DAWES, B. S. 


This manual is made up of a series 
of 39 loose sheets collected together 
in a binder. The material which is 
given will be found useful by every- 
one concerned with the study of 
electricity. Have this manual sent 
to you today. 


39 exercises, 8x10%, with diagrams and cuts 


Paper cover, 75 cents, net 


ELECTRICAL AGE 


WOOLWORTH BLDG. NEW YORK 


“Why Does That Motor 
Run Hot? ” 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
cians. This work is 
intended mainly for those 
who have to do with the 
installation, operation, 
testing, maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treat the prm- 
ciples underlying the 
construction and the test- 
ing of the various devices 
; very fully, as well as point- 
ing out the practical manner in which tests are made and 
the symptoms by which many troubles indicate 


[ELECTRICIANS |.. 
5 OPERATING E 
TESTING MANUAL| 


themselves. 
Prices, Cloth, $1.00 
Postpaid, Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW YORK 
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: Fuses— Refillable. 


Economy Fuse & Mfg. Ce. 
Monarch Refillable Fuse Ce. 
Multi Refillabe Fuse Co. 


Fuee Boxes. 
(See Boxes—Fuse.) 


Gas Engines. 
Allis-Chalmers Mfg. Co. 


Senerator Brushes (See Brush- 
eo—Motor and Generator.) 
4 


Generators and Motors. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Robbins & Myers Co. 
Soutbern Electric Co. 
Western Blectric Co. 
Westinghouse Elec. & Mfg. Ce. 


Hobes, Shades, etc. 
General Hlectrie Co. 


Graphite. 
foseph Dixon Crucible Co. 
Detroit Graphite Co. 


Gand Lamps-—Electric. 
Southern Electric Co. 


Gangers—Cable. 
7 Underground Cable 
0. 


Heating Apparatus—Electrical. 


General Elect. Co. 

Western Electric Co. 

n Elec. & Mfg. 
0. 


Seiste—Electric and Steam. 
Allis-Chalmers Mfg. Co. 


M@ydraulic Machinery. 
Allis-Chalmers Mfg. Co. 


injectors. 
Bristol Co. 
Duncan Electric Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Co. 


(nstruments—Electrical. 
Duncan Blec. Mfg. Co. 
General Blectric Co. 
Norton Electrical Inst. Ce. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
l Electrical Instrument 

o. 


Insulators. 
Brookfield Glass Co. 
General Electric Co. 
Locke Insulator Co. 
R. Thomas & Sons Ce. 


insulating Material. 
American Electrical Works. 
Brookfield Glass Co. 
Continental Fibre Co. 
General Electric Co. 
Moore, Alfred F. 
Okonite Co., The 
Standard Underground Cable 

0 


Co. 
Thomas & Sons Co., R. 
Westinghouse Elec. & Mfg. Co. 


Insulator Pins. 


Southern Exchange Co., The 
Thomas & Sons, R 


{rons—(Electrical). 


Southern Elec. Co. 
n Electrie & Mfg. 
o. 


Lamp Cerd. 
Moore, Alfred F. 
Sampson Cordage Works. 
Standard Underground Cable 
Co. 


Lamp Guards— 
McGill Mfg. Co. 


Lamps—Carbon Are. 


General Blectric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


Larvs—Flaming Are. 
General Electrie Co. 
Western Electric Co. 
Westinghouse Eleet. & Mtg. 
o. 


Lamps —Incandescent. 
Boston Economy Lamp Div. 
Edison Lamp orks. 
Hygrade Lamp Co. 
General Blectrie Co. 
National Lamp Works. 
Southern Electric Ce. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Gs. 
Westinghouse Lamp Co. 
Lamps—Miniature. 
General Electric Co. 
Southern Electric Co. 
Lamps Vapor 
Cooper Hewitt Eleetrie Ca. 
Lanterna — Electric. 
Southern Blectrie Ce. 


Lead-Covered Wires. 
Okonite Co., The 


Lighting Systems. 
Schug Blec. Mfg. Ce. 


Lightning Arresters. 


Delta-Star Elec. Co. 

General Electric Co. 

. Elect. & Mfg. 
o. 


Line Material. 


General Electric Co. 

Western Electric Ce. 

Westinghouse Elec. & Mfg. Ce. 
Lubricants. l 


Calebaugh Self Lubrieatiag 
Carbon Co., Ine. 
Dixon Crucible Co., Jos. 
Galena Signal Oil Ce. 
Machinery Guards—Perforated. 


Erdle Perforating Co. 


Machine Stop Lighting 
Cooper Hewitt Electric’ Co. 


Magnet Wire. 
American Steel & Wire Co. 
Hasar ard Mig Co. 
Alfr . oore 
standard Underground Cab 
Co. 
Western Electric Co. 


Mechanical Stokers. 
Westinghouse Machine Co. 


Mercury Rectifiers 
Cooper Hewitt Electric Co. 


Metal—Perforated. 
Erdle Perforating Co. 


Metal Punching. 
Erdle Perforating Ce. 


Metals. 
American Platinum Works 


Met ers. 
Duncan Electric Mfg. Co. 
ö Blectric & Mfg. 
o. 
Weston Elec. Instrument Ce. 


Mining Maehinery. 
Allis-Chalmers Mfg. Ce. 
General Elect. Co. 


Molding—Metal. 
National Metal Molding Ce. 
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ere (%% Generators and 
Motors) Rail Beads. k 
American Steel & Wire Co 
Motore — Small. General Eleetrie Co. 
Jewel Electric Co. Roebling’s Sons Co., J. A. 
Wisconsin Electric Co. 
Receptacics—(See Seckets). 


a | oe on Page61 


i General Electric Co. 
See PIDAL OW ce Westinghouse Blec. & Mfg. Co 


“Gil Starters. . o 
Conduit Elec. Mfg. Co. Reels. When they want a position, 
.@uonizors. Minn. Blec. & Cons. Ce. or need help, want to buy or 
Weetinghouse lec & Mfg. Co Reflectors. exchange motors or other 
Paints—Graphite. Erdle Perforating Co. electrical apparatus or for 
Deroit Graphite Co. Westinghouse Elec & Mfg. Ce. business opportunities. 
Painte—Insulating. 
Standard Underground Cable R 
. Dixon Crucible Co., J 
en 5 oseph If you have any of the above 
pera 3 General Electric Co. to offer, an advertisement in 
General erte Co. W this department is productive 
eetrie Co. 
Westinghouse Blec. & Mfg. Ce. Resistance WIr (See Wires). of results. 
Patents. Rhesetate. 
Geo. P. Kimmel Erais Perforating. Co. 
restorated ‘Metals. Westinghouse Blec 4 Mfg. Ce 
Erdle Perforating Ce. Rates Reasonable 


Phetemeter Standards. 


National Metal Molding Coe. 
Testing Laborater- 


Sorens and Sileves—Perterated. 
En Iren. Erdle Perforating Ce. 


Southern Exchange Co., The 
Segment Cement. 
Pistinum. Acme Compound & Mfg Co. 
American Platinum Works. 
Baker & Co. 


TECHNICAL JOURNAL CO., Inc. 


Bearchlights. 


Plugs R tael tric Co. 
Flush and = Genera! Electric Co 


Benjamin Electric Mfg. Co. Bewing Machine Meters. 
National Metal Molding Co. Weatinghouse Riec. & Mfg. Ce 


Peles—Ornamental Street. Weston Electric Co. l 
Brady Elec. & Mfg. Co. Beckets and Receptacles. F Or Sa E 
General Electric Co. 
5 N National Metal Molding Ce. 
racy ` g. Co. 0 0 0 
Seeder in Co ce. The Seakete—Taradewn, Elliott Addressing Machine 
Thomas & Co., R. Benjamin Electric Mfg. Co. 
Western lee. Co. General Electrie Co. 
Porcelain. 
B.ldering Irons. i 
R. Thomas & Roas Co. N with trays for over 15,000 
Pet-Heads. R 
Brady Elec. & Mfg. Co. a. Mering Mali stencils; also complete 
e Cable Alex R. Bencon Co. e e 
Co. equipment for making sten- 
Producers—Gas. Solenoids. P , : 
Westinghouse Machine Ce. General Electric Co. cils, etc. Machine is prac- 
Pumpe. Stage Lighting Apparatus. ö ° 
Allis-Chalmers Mfg. Ce. ` General Bleetrice Ce. tically new and of latest 


model. Motor driven. 
Will sell at a bargain. 


= — 


Electric Row Boat Motor 


Make your Row Boat an Electric 
D — n Launch. Buy a Jewel Detachable Address 


Simple,noiseless and powerful. 
Attaches to any Row Boat 
and runs on two six volt 
Batteries. This is our 5th 
successful season. 


Open Window Battery | 


Look Inside your storage battery through the patented 
open window. See condition of plates and height of electro 
lyte. If you need a new automobile starting ttery buy a 
Jewel and save money. 6-60 Special £8.50. 


MOTORCYCLE ELECTRIC LIGHTING SYSTEM 
The Jewel Generator Motorcycle Storage Battery and complete lighting 
system is in great demand -Agents wanted. Write for prices and catalog P, 


EWEL ELECTRIC COMPANY, 112 N. Fifth Ave.. Chicago 


T — Row Boat Motor run by electricity. 
oT No odor or dangerous gasoline. 


Electrical Age 
Woolworth Bldg. New York 


> pupaq áq my 


i 
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has the insulation 
warped? 


—and caused unreliable service and 
frequent adjustments of your apparatus? 
BAKELITE-DILEGT@ withstands a tem- 
perature of 300 F. and is impervious 
to water and acids. We guarante that 


BAKELITE - DILECTO 


Will Not Warp 


It is the perfect insulation for appara- 


tus installed in battery rooms and lo- 
cations subject to extreme changes of 
temperature. It does not deteriorate 
with age and a sheet %-in. thick has a 
dielectric strength of 100,000 volts. 
Sheets, rods, tubes and special shapes. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 


CHICAGO—332 S. Michigan Ave. NEW YORK—233 Broadway 
SAN FRANCISCO—S525 Market St. 
LOS ANGELES—411 Se. Main St. 
PITTSBURGH—316 Fourth Ave. 


Having trouble with noisy motors? 


True up the commutator surfaces and equip the 
machine with 


DIXON’S Graphite Brushes 


These self-lubricating brushes will maintain the smooth 
ark surface on the commutators that means continued 
silent operation. 
Incidentally you will obtain higher motor efficiency and 
notice a marked decrease in repair bills. 


Write our Electrical Service Department for descriptive 
booklet No, 129-M. 


Made in Jersey City, N. J., by the 
Joseph Dixon Crucible Company 
We Established 1827 RK 


M-27 
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Staples—Insulating 
American Steel & Wire Ce. 


Starters and Centrellers—Meter. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Steel Armored Wire. 


Okonite Co., The 
rsa Underground Cable 
o. 


tooks and Bonds. 
Blectric Bond & Share Co. 


Atoves—Electrio— (See 
Apparatus—Electrical 


— 
Strainers—Perforated. 
Erdle Perforating Ce. 


Rubstations—Osutdeor. 
General Blectrie Co. 


Supplies—Electrical. 


General Electric Co. 

National Metal Molding Co. 
Western lee. Co. 
Westinghouse Blec. & Mfg. Oo. 
Weston lee. Instrument Co. 


Supplice—Telephene. 


Southern BElectrie Co. 
Western Elee. Co. 


Surfacing—Steadl and Tin. 
Erdle Perforating Co. 


Sweepers— Vacuum. 
Hoover Suction Sweeper Co. 


Awitehbeard Supplies. 
General Blectrie Co. 


Gwitchbeards——Light and Pow- 
or. 


Frank Adam Electric Co. 
Allis-Chalmers Mfg. Ce. 
General Electric Co. 

Western Elec. Co. 
Westinghouse Elec. & Mfg. Ce. 


Awitchboards — Telephone — (See 
Telephone Equipment). 


Switches—Fiush gad Snap. 
National Metal Molding Ce. 
Southern Electric Co. 
Westinghouse Dlee. & Mfg. Oe. 


Rwitches—Fuse. 


Detroit Fuse & Mfg. Co. 
Aeneral Electric Co. 
Krantz Mfg. Co. 


8Switches—Kunuife. 


Adam Elec. Co., Frank. 
Detroit Fuse & Mfg. Co. 

General Biectric Co. 
Trumbull-Vanderpoel Miectrie 


Mfg. Co. 
Westinghouse Blec. & Mfg. Oo. 


Switehes—Oill. 


General Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


Switches — Pole Top. 


Delta-Star Elec. Co. 
General Blectric Co. 


Switches—Remote Control. 
General Blectrie Co. 


_ Switches—Time. 


Campbell Blec. Co. 


Tape. ; 
American Electrical Works. 
n N Co. 
on o. e 
Brandare Underground Cable 


Telephene Equlpment. 
Western Elee. Co. 


Terminals—Oabie. 


Dossert & Co. 
Sandara Underground Cable 


Test Clipe. 
Mueller. R. B.. & Me. 


Testing Apparatus. ee 
Bristol Co. 
Thompson Levering Ce. 


Testing—Electrical. 
Electrical Testing Laberater- 


es. 
National Elec. Laberatertes. 


Theater Dimmers. 
General Blectrie Co. 


Toolse—Linemen'e. 
Oshkosh Mfg. Ce. 
Western lee. Ce. 


Transformers. 


Allis-Chalmers . Os. 
Duncan Dleetrie . Coe. 
Enterprise Blectric 

General Electric Co. 
Kuhlman Blectrie Ce. 
Moloney Blectrie Ce. 


Packard Electric Co. 


Pittsburgh Transformer Oo. 
Thordarson Elec. Mfg. Co. 


Transfermere—Bell Ringing. 


Rittenhouse Co. The A. B. 
Southern Blectrie Co. 
Westinghouse Elec. & Mig. Os. 


Turbines—Steam. 
Allis-Chalmers . Co. 
ectrie Ce. 


Western lee. Co. 

Westinghouse Blee. & Mfg. Ge 
Vacuum Ccaners. 

Hoover Suction Sweeper Ge. 

Western Elee. Ce. 
Ventilators. 

Brdle Perforating Co. 


Washing Machines—Hiesisia. 
Western Elec. Co. 


Washers—Air 
Spray Engineering Co. 


Washers—Iren, Steel and Mice 


Chicago Mica Co. 
Erdle Perforating 


Water Wheels and Turbine. 


Allis-Chalmers Mfg. Ce. 
Leffel & Co., James. 


Wattmeters—(See Instruments 
Electrical). 


Wires & Cables. 


American Blectrical Werks 
American Platinum Werks. 
American Steel & Wire Os. 
Detroit Insulated Wire Ce. 
General Electric Co. 

Hazard Mfg. Co. 

Lowell Ins. Wire Ce. 


N he 

on o. 

bling’ Sons Co., Jeba A 
Roebling’s ine Qo. 


0. 
Phillips Insulated W 
Rome Wire Co. 


Simplex Wire & Cable Oe, ats 


o. 
Western Ee. Co. 
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CONTRACTORS 


who keep a strict cost system, find that one item 
of construction expense may be cut four-fifths by 
discarding wasteful methods for progressive ones. 
You know the frequency with which fuses blow 
during construction work. When an ordinary 
fuse blows, it is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a cartridge fuse—fibre shell, metal 
parts—are discarded just because a bit of inex- 
pensive fuse metal has let go. BUT, when an 


renewable 
ECONOMY gra- FUSE 
blows, it is renewed on the job at a trifling ex- 
pense to do “SAFETY FIRST” duty until anoth- 
er overload ruptures the renewal link, whereupon 
the fuse is again renewed. Result—a saving of 


eighty per cent. in fuse up-keep cost. Prove it at 
our expense. 


Write for Free Samples and for Catalog 11 
ECONOMY FUSE & MFG. CO. 
Kinzie and Orleans St. CHICAGO 


Economy Fuses have been carefully investigated 
by the U. S. Government Bureau of Standards. 
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Is Etch-O-Lite 
Working For You? 


If you etch or frost glasa for any pur- 
bose, you are losing money if you are 
| ‘not using Eteh- O- Lite. 


Etch- 0 Lite: 


is safe no 


burns nor 


~fumes—it is quick and efficient —it can 
be handled by a boy wand it will save 


~ your time and money, 


Don’t you think it warrants a test? 
Order a trial lot teday—test it out as 
ee Popia to your business. iS 


In 5 15. and 10 15. containers. 


Ta Electric Company 


ae, ee 25 Sole selling agents for United States i 
TERMINAL WAREHOUSES: PITTSBURGH, PA. 
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MoloNEr 
N TRANSFORMERS 


A bank of 25-cycle, 3- 
phase transformers ope- 
rating rotary convert- 
ors, supplying power to 
the lines of the Fort 
Dodge, Des Moines & 
Southern Railway. The 
success of these trans- 
formers in handling the 
exceptionally heavy 
duty required in railway 
work has resulted in 
many repeat orders for 
this type transformer 
from the Fort Dodge, 
Des Moines & Southern 
Ry. Co. of Boone, Iowa. 
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MOLONEY ELECTRIC co. 


FACTORIES: ST. LOUIS, U. S. A. and Windsor, 


NEW YORK i CHICAGO SAN FRANCISCO 
50 CHURCH ST. 343 S. DEARBORN ST. RIALTO BLDG. 


- DISTRICT OFFICES : 


(Southern White Cedar) M () () RS 
All sizes from 20 to 75 foot l l 
Large stock---quick shipment Guarantee Service, Efficiency, 
20 Different yards Economy and Safety 


Are you taking advantage of these most im- 
portant factors in your factory, home, or 
sales requirements? If not, let us explain 

Cross Arms to you why you should. Peerless Products 
ri meus anges both n and 
> t , which means long liie, low - 
Long Leaf Pine E eie and Soott running ‘ie 
° ° ditions. 
Unpainted --- Painted --- Creosoted nase a 
May size € 2 3.413 3-4 to 5x7 This enables us to guarantee 
y size from -4x3 3-4 to ox Peerless Motors unconditionally 
From Producers to Consumers 1-4 to 35 H. P. 
Write for Prices Write for Catalogue 


The Southern Exchange Co. The Peerless Electric Company 


97-99-101 Warren Street New York City WARREN, OHIO 
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BROOKFIELD PATENTS ű | 


TRADEMARKS DESIGNS 

GLASS INSULATORS ACTUAL search and report as to patentability FREE. 

Awarded gold medal at Panama Pacific 1917 Edition, 90 page patent book free. Tells what inven- 
International Exposition, San Francisco, tors should know before-applying for a patent. Investigate 

for low and medium voltage insulators. my patent sales service. Terms moderate. High class 

THE BROOKFIELD GLASS COMPANY service. Prompt personal service. : 
2 Rector Street, New York, N. Y. GEORGE P. KIMMEL 
Northern Electric Compan PATENT LAWYER 

LIMITED P y 293 Barrister Bldg. - WASHINGTON, D. C. 


Distributors, Montreal, Can. 


B FVERY coil examined and CONDUITS 


labeled under the direction p N i 
of the underwriters laboratories. Xduct' Galvanized. 
l Electroduct' Enameled. 


Ignition wire for autos, j : 
‘‘Toomflex’’ Non-metallic. 
Genuine Circular Loom’’ Non- 


motor boats and aeroplanes. 
Send for booklet fully describing 


American Steel & Wire Company met : : 
Chicago sh dS ball Cleveland ae Pittsburgh American Circular Loom Co. 


90 West St., N. v. City 


_ Export Representative: U. S. Steel Products Co., New York 


5 Coast 9 U. S. Steel Products Co. 
Portland Seattle 


VICTOR INSULATORS 


The recognized standard of quality and service 


| 
Bare and Tinned Copper Wires 
Magnet Wires 


N.E.C.S. Rubber Covered Wires and 


Flexible Cords The Locke Insulator Mfg. Co. 
ROME enn CO. VICTOR, NEW YORK 


ROME NEW YORK 


SAMSON SPOT ARC LAMP CORD Pp E 
3 : NEW OOD 
WIRES & OABLES 


HAZARD MFG. 


BS 
WILKES-BARRE. PA. NEW YORK PITTSBURGH CHICAGO 


Solid braided cottoa, waterproofed. Willoutwear metallic devices or 
twieted rope, and will not transmit shocks. 


| 
i 
| 
| 
Send for sample and catalogue. 
SAMSON CORDAGB WORKS — — — — Besten, Mass. 
| 


PLATINUM. 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPR 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 


ae ay a ee ae 


Shadow Cord. 
AMERICAN PLATINUM WORKS LOWELL INSULATED 10 WIRE IBE CO. 
NEWARK, N. 3. Lowell, Maes. 


Eà DETROIT 
E DETROIT 9 &.. 
| # RUBBER COVERED —— 
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ON GUARD! 


Enterprising dealers are constantly on guard for opportt 
nities to better their Flashlight Business. Our new 
line of Flashlight Cases with the 


Patented New Features 


and our unsurpassed guaranteed batteries offer bi 


business-building opportunities. Write for Catalo 


Novo Mfg. Co., New York | 
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“Mr. Jones Says He Can't 
See You Today!” 


How often have you run up 
against a reception like this? And 
how often have you gone back to your 
hotel and not been able to produce an 


idea that would even get you by the 


office boy? 3 


In situations of this sort HOW- 
I-DID-IT has proved a big help to 
many salesmen. The experience of 
some other solicitor may suggest the 
right move in one of your own selling 
problems. 


The August issue completes the 
first year of HOW-I-DID-IT and in 
this number we have published an 
index classified according to the kind 
of lighting with which each story 
deals. Your file of back numbers” is 


thus made a useful catalcg of selling 
ideas. | 


When you have a hard nut to 
crack in the windowlighting field for in- 
stance, you have only to look up the 
stories on the subject to profit by the 
experiences of others. 


During the past twelve months 
over four thousand salesmen have ben- 
efited by the selling ideas which have 
appeared in HOW-I-DID- IT and over 
four hundred dollars have been re- 
ceived by our contributors in cash 
awards. 


See that the first issue of the 
second volume contains a contribu- 
tion from you. Send in a story for 
the September number today. Let 
others benefit by your experiences— 
and benefit yourself by earning a little 
easy money, $15.00, $10.00 or $2.00! 
Every story published is paid for. 


Westinghouse Lamp Company 
165 Broadway, New York 


Sales Offices and Warehouses Throughout the Country 


* As long as our limited supply of back numbers lasts, we shall be glad to comply with requests for 


previous issues. 
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In This Issue: 
Page 
25-31. Electricity's Part in Building and Navigating of Ships................ H. A. Hornor 
The first of a series of articles by H. A. Hornor, electrical engineer of the New 
York Shipbuilding Co. It covers riveted plates and shapes, the templet system, 
electricity in the shipyard, layout of the shipyard, engineer’s services, derivation 
of power, selection of voltage, distributing the power, load in kilowatts, and dis- 
tribution details. ; 
32 Methods of Working on Live High Voltage Lines 5 . . . J. O. Hardin 
A paper read by title before the recent convention of the National Electric Light 
Association. It takes up in turn insulator changing, replacing pin type units, 
changing suspension and strain insulators, removing old cross arms and poles 
and substituting new ones, and changing a dead end insulator on a 110,000-volt 
steel tower or wooden pole line. 
41-42. Editorials: | 
Electrical Engineering; Country Needs Engineers; A Little Knowledge, Shears 
and Pastepot; Electricity and the Ship. 22 9 
43-46. The Electrical Equipment of a Monumental Office Building....... . . Benjamin Gross 
This is the third of a series of articles describing the new Western Union Tele— 
graph Building at Broadway and Dey Street, New Vork. It treats of the pri- 
vate plant for light and power, also the emergency plant lighting systems, the 
low voltage supply, the scheme of motor control, and other features of interest. 


Other Items of Interest: 


ALU LT TN RT 


32-38. Power PLANT, LINE AND DISTRIBUTION PROB- 54-55. VIA THE SHEARS AND PASTEPOT ROUTE: 
LEMS: Containing extracts from the trade press, 
Lighting Fixtures for Oneonta; Frames for house organs, letters, and other sources of 
Switchboards; Electric Regulater: pe „ EEIT 
i i 8 7 x at- 03. I — A 
e a oe aoibe alia Porcelain Fuseless Rosette; Beeko Fire 
Trouble; Brush Troubles; Automatic Eleva- Alarm Box; Rasindia; Headlight Reflector; 


New Novalux Features; Broiler for Hotel 
Kitchens; Electric Tea Wagon; Bell-Alarm 
Attachments; Three Pint Percolator Pot; 
Electric Driven Grinder; Outdoor Metering 
Transformer: Turbine for Fans and Blowers; 
Alternating Heese BATA sonio De- 
50-5 =: ADE TN PRINT: tector; Commercial Circuit Miniature Meters; 
* va N aug Fa ted New Books; Benchboard Improvements; e oe 

Business News Items; Purely Personal; Box; Portable Lighting Outfit; Bus 5 up- 

Obituary; Association News; Electrical Odds ports in Furnace; 5-kw. Automatic Electric 


and Ends. Plant. 


tor Control. 
47-49. Nuts For THE KNOWING ONES: 
Questions and Answers relating to the de- 
sign and operation of electrical machinery. 
49. I Want to KNow: 
Queries propounded by our readers. 


MEMBER SUBSCRIPTION PRICE—United States and Possessions, Mexico and Cuba, $2.00 a year. 
Canada, $2.50 a year. Foreign Countries in Postal nion, $3.00. | 
CAUTION—Do not pay solicitors, unless they present written authority, with date, from 
the publishers to collect money. 
l i 50 ‘copy, cuts, etc., for changes of 

X ERTISENRS— io insure insertion, all copy, cuts, 
W ELECTRICAL ENGINEERING should reach ne ot ater a 
the 25th OF THE MONTH preceding date of F ay SRE earlier pr 

> first advertising forms close promptiy on 1 8. i 
NEW or ADDITIONAL advertising not to occupy fixed position, can be inserted in a 


special form up to the 30th. 
Member Audit Bureau of Circulation. 
Entered at the New York Post Office as Second-class Mail Matter. Copyright 1917 by Technical Journal Co., Inc., New York, all rights reserved. 
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WHEN IN THE MARKET 


For 


TRANSFORMERS 


Think of 


PEERLESS 


They are all that the name implies 


‘ z 
„ ee = 


S RIGHT 


Let us Quote You on Special Transformers 


PRICE 
QUALITY | 
DELIVERY 


The Enterprise Electric Co. 
WARREN, OHIO 


** Transformers of all kinds for all purposes 
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Announcing A Change 


Beginning with this issue, Electrical Age be- 
comes known again as ELECTRICAL ENGINEERING. 


The reason for this change is that the old name 
conveys more accurately the editonal character and 
scope of the publication. 


It is the aim of the publishers to make this journal 
strictly a practical medium for the everyday worker 
in the electrical field and as such its name should in- 
dicate its. purpose. 


Webster defines ELECTRICAL ENGINEERING 
as treating of the theory and practice of elec- 
trical generation and transmission, and the 
utilization of electrical energy. | 


This definition is a fine summary of the real work 
of the industry and describes accurately the aims of this 
publication—first the theory, next the practice of 
electrical generation and transmission and then its 
Utilization. 


ELECTRICAL ENGINEERING will devote a great 
deal more space to the practice and utilization than 
to the theory. The literature of the latter is ample 
but working knowledge is scarce. We believe there 
is a real field for usefulness for a helpful monthly 
journal devoted to the commonsense problems of the 
men who are doing things, and towards this end we ask 
the further co-operation of the practical workers in 
the field. The Publishers 
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NOW READY 


INTERIOR 
WIRING 


Electrical Tables 


— 


and Engineering Data 


A collection of useful tables and practical hints for electri- 
cians, foremen, salesmen, estimators, contractors, architects 
and engineers. 


—— e e e 


The subjects are arranged in alphabet- 
ical order. Its scope is limited to 
practical information which is daily 
called for, but seldom available at 


the time most needed. A large num- AS ELECTRICAL 
ber of tables are provided to assist in oy. © 
the calculation of almost every con- ENGINEERING DATA |: 
ceivable problem with which cos & 
struction men have to deal. thus sav- E ETON 

And Systems for Electric ing many hours of tedious figuring. 


Light and Power Service This beok contains absolutely no 


A Manual of Practice for theoretical discussions, and is in- 
Electrical Workers, Con- tended simply to furnish the elec- 
tractors, Architects and trician generally with a reference 
Schools, and table book which can be conve- 
By Arthur L. Cook, niently carried jn the pocket. 
Pratt Institute 
This book is packed with useful information—every- Cloth, $1.00 
thing that you should know about systems for electric light 
and power service. It will answer almost every question Leather, 1.50 
that is liable to come be fore you. Send for your Copy 
today. 
426 pages, 4% x7X, illustrated. 
Flexible Binding, $2.00 net. TECHNICAL JOURNAL CO. 
Technical Journal Co. Woolworth Bldg. New York 
Woolworth Bldg. New York City 


E ANAT HA EA taa Rs 


“I want tobacco just as mach as bandages and socks, 
So drop your contributions in my old tobacco box!” 4 


Light a pipe for our boys in the trenches! 


The English ‘‘Tommies’’ have their pipes kept filled by thé folks at home. The French 
Poilus' never want for a smoke—their friends are on the job.“ The ‘‘Anzacs’’ have 
all the tobacco they can use sent them by their loved ones. 

And now the time has come for Americans to send little packages of happiness to our Sammies“ in the 


trenches and our “Jackies” with the fleet. Besides facing the foe, these boys suffer privation, homesickness, 
loneliness. They are defending our lives and fortunes. We must send them the tobacco they crave and need. 


WUTC ANAT iyi 


25c sends a big package of tobacco 


Send right now 25 cents to the “Our Boys in France Tobacco Fund,” and enough tobacco 
and cigarettes to make one of our gallant defenders happy for a week will be forwarded at 


“OUR BOTS once. $1.00 keeps our brave defenders happy for a month. Prominent magazines and 


A FRANCE 


TOBACCO FUND" >, newspapers stand back of this movement. The War and Navy departments endorse it. 
25 W. 44th St., WY. “a The space for this advertisement is given free. 
Gentlemen: 


I want to do my 
part to cheer up the 
American soldiers who 
are fighting my battle in 
France. If tobacco will do 
it, I'm for tobacco. 


(Chech Belew New You Desire to Contribate) 


I send you herewith. _..__. my 
contribution toward the purchase 
of tobacco for American soldiers.This 
does not obligate me to contribute more. 

I enclose $1. I will adopt a soldier and 
send you $1 a month to supply him with 

smokes” for the duration of the war. 


0 A WAR SOUVENIR FOR YOU-—A feature of this Fund is that in each package is enclosed a post card ad- 


. 3 5 1 55 come pack from those whose dreary days have been cheered by your kindness, they will 
A orever, 


SEND YOUR 25c NOW- Dive into your pocket. Out comes a quarter. Mail it at once—currency, stamps 


or money order. The quicker it comes, the quicker our boys will have their smokes, A similar fund in England has 
sent over four million packages to soldiers and sailors. 


2. $1 a month keeps a soldier supplied with tobacco for the duration of the war. Send your contributions or 
make your checks payable to— 


“OUR BOYS IN FRANCE TOBACCO FUND” 


25 W. 44th STREET, NEW YORK 


wm ew ewe te — Bee — ꝛ:tnꝭ nt 


t arne i 71771 
CCC ue AAMAS ACA ARN bannen 


SEPTEMBER, 1917 ELECTRICAL ENGINEERING 


5 
0 


„ 
94% 


te 

ee 
, 

4, 


f LSS X 


GRADY Canauan JC BRADY, Vice Poca 8 Tmas GG OLIVER, G Mee z | = 
N A S PAXTON Secuctane C ] e f . = À i = 
| ) | ooling water for — 


‘ 


| 


3 
i 


the bridge-walls of glass fur- 


Y 
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5 naces and water jackets of M 

GENERAL OFFICES a nie . od WASHINGTON. PA ° e — 
rede 0. V. U, . e gas engines in the Hazel- — 
“WASHINGTON. PA. | Atlas Glass Company's Factory == 
SUBJECT- July 3, 1917 : : — 
No. | is furnished by the 
Spray Engineering Company, — 
93 Federal Street, — 
Bos ton, Mase. ; — 
dentl enen: SPR ACO SR 


Supplementing our Mr. Meharg's favor of the 30th 
ult.,with reference to apray pond equipment, beg to adviee ' Mere 
that when we installed this equipment we succeeded in get- 0 ; 
ting started one evening at five o'olook while the temper- 00 ng on T 
ature of the atmoephere was about 87°, the temperature of — 
the water in the cooling pond was 120°. We were using es 
at the rate of 450 gallone a minute through the gas engine 
jackete and at six o'clock the next morning we had reduced h bo “M 50 “f 
the temperature of the water in this pond to 80° or a drop snown above. oney saver — far 
of 40° in 13 houre or 3° above atmosphere aa the temperature S iio 1 i 
at six ooleck, at the time the temperature was taken was 78°. : superior — and the installation of a 


It has deen one of the greatest money savore that E 40 5 
we have installed and is, in our opinion, far superior to a 45 nozzle Spraco pond at F actory 


cooling tower, the firet cost ia much lees and maintenance ` 2 
is prantionlly nothing, while the energy required to spray No. 2 — express the User s opinion. 
the water ie very a lees than would be neceseary to pusp 

to the top of a cooling tower. 


he inf ti ou desire and if ° 
there is ane . 11 roraition, it Saü be had for the ade D oes e production depend 
= Youre very truly, on cooling water? Bulletin 201 


tells exactly why and how 
Spraco Nozzles will help solve 
your problem. 


HAZEL ATLAS GLASS CO. 


SPRAY ENGINEERING CO., 93 Federal St., Boston 


B. C. Donham & Co., New York City; H. F. Sanville, Philadelphia; H. A. Rapelye, Pittsburgh; Charles M. 
Howe, Chicago; J. S. Cothran, Charlotte; Earl F. Scott, Atlanta; Glenn S. Groves, Cleveland; H. P. Thomp- 
son, Cincinnati; I. C. DeHaven, Indianapolis ; Baumes-McDevitt Machinery Co., St. Louis; Power Equipment 
Co., Toledo; Merkle-Hines Machinery Co., Kansas City; McClary-Jemison Machinery Co., . 
Charles C. Moore & Co., San Francisco, Los Angeles, Seattle, Salt Lake City, Tucson; A. M. Lockett & Co., 
New Orleans; Smith & Whitney, Dallas; Wm. H. Hale & Co., Minneapolis; Rudel-Belnap Machinery Co., 
„ and Toronto; Stearns-Rogers Mfg. Co., Denver: Tennant Lovegrove Co., Houston; Adams & Co., 

avana. 
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EDISON LAMP WORKA% 


OF GENERAL ELECT OE 


The Lamp that Lights Industry to Greater Production 


HE necessity for greater production 

confronts industry. With the present 
shortage of labor the problem is unusu- 
ally acute. 


One Way every manufacturer, merchant 
and manager can increase capacity, in- 
sure high standards of work and lessen 
nerve strain on employees is to take full 
advantage of the exceptional brilliance 
of the latest developments in MAZDA 
Lighting—Edison MAZDA C and C-2 


Lamps. 

. MAZDA C is a powerful commercial 
lighting unit, rapidly supplanting other 
forms of lighting for both indoor and out- 


door illumination. Stores, warehouses and 
manufacturing plants—-many of them 
working 24 hours a day — are using this 
lamp and report night-time operations 
proceeding with day-time efficiency. 
MAZDA C-2 is a high-power lamp witha sky- 
blue bulb, scientifically developed to produce a 


close approximation of north light, which is essen- 
tial for showing colors in their true daylight values. 


The advantages of MAZDAC and C-2 Lampsare 
being described to the public ina series of adver- 
tisements appearing in a large list of industrial, 
technical and commercial journals, also in popular 
magazines, including The Saturday Evening Post. 


Intensive selling and advertising on the part of 
Edison MAZDA agents ought to produce large 


and immediate results. 


EDISON LAMP WORKS of General Electric Company HARRISON, N. J. 
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ACHIE 


Twenty-five years ago the General Electric 
Company was founded. 

Since then, electricity has sent its thrill 
through the whole structure of life. 


Eager to turn wheels, to lift and carry, to 
banish dark, to gather heat, to hurl voices 
and thoughts across space, to give the world 
new tools for its work—electricity has bent 
to man’s will. 

Throughout this period the General Electric 
Company has held the great responsibilities 
and high ideals of leadership. 
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It has set free the spirit of research. 


It has given tangible form to invention, in 
apparatus of infinite precision and gigantic 
power. 

And it has gone forth, co-operating with 
every industry, to command this unseen force 
and fetch it far to serve all people 

By the achievements which this company 
has already recorded may best be judged the 
greater ends its future shall attain, the deeper 
mysteries it yet shall solve in electrifying 


more and more of the world’s work. 915 
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Safety and Efficiency 


Many fires in industrial plants might be 
prevented by the use of efficient electrical conductors. 
This is especially true where conditions make the use 
of rigid conduit impossible. 


For such service there is nothing better than 


REALFLEX 


It is really armored and really flexible. It can be 
depended upon to protect wiring under the most 
difficult conditions, securing safety and continuous 
operation where nothing else is equal to the task. 


The Youngstown Sheet and Tube Co. 


YOUNGSTOWN, OHIO 
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You can now begin to notice the days shortening. The fall lighting season 
is at hand. And it means more to you this year than ever before. Factories are 
straining at top speed for maximum production. And they must have light—more 
and more of it. You'll find but a small percentage of them adequately lighted 
after dark. ' 


This month is the beginning of a great big opportunity for you to furnish 
the means to give them good light. In National MAZDA C lamps you have a 
sound basis for your recommendations. 


Our engineering and sales promoting departments.are ready at all times to 
help National MAZDA distributors in getting this profitable business. For this 
service address 


Gra NELAPARK CLEVELAND 
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FOR THE HOME 


A Small Motor with Large 
Sales Possibilities 


i VERY home, jewelry shop and dental office presents an opportunity for the 
sale of a RokBINS & Myers small Buffing, Grinding and Dental Lathe Motor. 
The dealer who is not selling this motor is passing up a real opportunity. 


The field for its sale is limited in size only by tne number of electrically wired 
homes in the dealer’s city. The dealer has just as many possible prospects for this 
motor as he has for electric fans, vacuum cleaners, toasters or any other electrical 
device which is used in the home. 

Fach motor is furnished complete with cord and plug, buffing, grinding and 
brush wheels, chucks and a three-step pulley—everything necessary for light grind- 
ing and buffing work and for driving small machines. Ritter chucks can also be 
furnished if wanted. a 

This motor is not a novelty to catch 
cheap trade but is a high-grade, reliable 
motor built for hard every-day service. 

It is rated at 1-6 horse-power and will 
carry heavy overloads without injury. 


Bulletins and prices on request. 


Attractive felders with the dealer's 
name and address printed on them are fur- 
nished free for local advertising. Ask for a 
quantity when you order the motors. 


THE ROBBINS & MYERS COMPANY 
| SPRINGFIELD, OHIO 
New York Boston Philadelphia Buffalo Cleveland Cincinnati Chicago St. Louis San Francisco 


The World's Largest Exclasive Manufacturer of Electric Fans and Small Motors 


Robbins & Myers Motors 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 
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Hot Water Quick as a Flash ah , 
e 

All over your selling-field people are looking for a hot - Bie (ff 
water-heater that is inexpensive to buy and use, is easily 2 2 
installed, can't be upset, has no live or hot parts exposed, 8 ah, 7 

e A z Wr Bes 
and is sure to be turned off when not in use. When you PER p 2 
offer them a * f ; 

66 99 ° 2 * ~ 

GEYSER” Electric Hot . 
. y: 


ip» 

it's as good as sold. Just a tum of the handle—to the left for f 

cold to the right for hot water all the way from lukewarm to ~ j 
boiling. Inquiries are coming thick and fast; wherever there 
is a ‘‘GEYSER ” dealer we forward them to him. Are you 

in line for this profitable year-round business in your locality ? 4. 
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Write to-day to 
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Bridgeport Electric Manufacturing Co. 
Bridgeport 3 Connecticut 
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Easily attached to any 
pipe—replaces the reg- 


\ ular faucet. 
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as Benjamin Products: 


. Wireless Clusters Two-Way Plugs 


. Sockets 
— Attachment Plugs 


Wiring Devices 


. Stand Lamp Clusters 


or 
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7 Enameled Steel Reflectors 


f Aluminized Steel Reflectors 
Sone? Street Lighting Units 
—— Store and Offioe Fixtures 
. — Gas and Vapor Proof Fixtures 
Sa Weatherproof Sockets and Fixtures 
— Industrial Lighting Fixtures 
5 | | Show Case Reflectors 

Panel Boards 
Safety Devices for Punch Presses 


Tool Sets 
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Factory Signals 
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Screw Drivers 
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And the Enameled Steel Reflector 


AN INSTITUTION BUILT ON IDEAS 


ELECTRICAL ENGINEERING 


Courage does not 


“Play Safe” 


A great deal of talent is lost to the world for 


want of a little courage. 


Every new work of genius requires a firm- 
ness of purpose— The Courage of Convictions, 


Impractical and Unsalable were some 
of the epithets applied to the first Enameled 
Steel Reflector, when’ it was brought forth 
and offered to the World by Benjamin Men. 


It was thought to be too good.” 


But instantly it took foremost rank in the re- 
flector field, and the fact that millions are now 
in universal use bears testimony to the Courage 
and Judgment of Benjamin Men. 


BENJAMIN ELECTRIC MFG. CO. 
CHICAGO 


SAN FRANCISCO :: 


TORONTO ::: LONDON 


2222282. 
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Yours for Service 


For over 25 years we have been perfect- 
ing our products, until today the most 
popular mine locomotives and coal cut- 
ting machines are being equipped with 


Chattanooga 
Armatures, Fields, 
Armature Coils, 
Commutators, etc. 


Our unusually splendid facilities for 
carrying on our work enable us to 
produce a product that is generally 
regarded by authorities as best.“ 


Write for your estimate today 


Chattanooga Armature Works 


Chattanooga, Tenn. 


Dossert Connectors 
for Outdoor High-Tension Wiring 


are used by Public Service 
Electric Company to make tap 
connections to stranded and 
solid h.t. busses of this outdoor 
transformer station. Deciding 
factors in the choice were ease 
of application, low resistance 
and absolute permanency of 
joint. 
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For your requirements —straight 
New Elizabeth, N. J., Step-up Statien—13,200 velts te 26,400 volts, 11,500 kva. or tap--there 5 2 Dossert too. 


DOSSERT & COMPANY 


H. B. LOGAN, President 242 West 41st Street, New York 
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In so far as it is 
humanly possible— 


with the aid of complete testing equipment--we make 
sure that every KUHLMAN Transformer is RIGHT 


before it leaves our shop. 


Our engineers are at your service to see to it that 
the transformer we sell you is the RIGHT sort of 
a transformer to meet your needs. 


And we're anxious, too, to see to it that every 
transformer we sell you is installed RIGHT. 


In short, when you buy 


Kuhlman 


Transformers 


you don’t need to worry about a single feature of 
the entire job. 


You can, if you like, put the whole matter up to 
us with absolute confidence that you will get the 
RESULTS you are looking for. 


The KUHLMAN reputation is based on such 
result-getting service; it's a reputation we are 
proud of, and one we are resolved to maintain. 


Kuhlman Electric Company, Bay City, Mich. 


New York, N. v. | Minneapolis, Minn. Charlotte, N. C. Buffalo, N. V. Toledo, Ohio 
114 Liberty St. i 21 N Sixth St. Commercial Building 280 Carolina St. 27-32 St. Clair St. 
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Rotaries 


for Mining or 
Industrial Service 
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Allis-Chalmers 


Synchronous Converters 


or Rotaries 


THREE NEW SIZES 


Particularly suited to Mining or Indus- 
trial Sub-Stations 


SPECIFICATIONS 
Ratings: 100 Kw., 150 Kw. and 200 Kw. 
Speed: 1200 R. P. M 


For convenient, economical and reliable direct current distribu- 
tion from alternating current supply systems. 
Any capacity 2, 3, or 6 phase. 
For 60 or 25 cycle Systems. 
Any Standard Voltage up to 1500 Volts 


Voltage: 250 or 275 volts. 
Frequency: 60 cycles. 
Self Starting. 
Commutating Poles. 
Heavy Base. 
Large Pedestal Bearings. 
Rigid Brush Rigging. 
Substantial Construction. 


Other Sizes and Ratings where 
required. 


Allis-Chalmers Manufacturing Company 
Milwaukee, Wisconsin 
Offices in All Principal Cities 
Canadian Representatives: Canadian-Allis-Chalmers, Ltd., Toronto, Ont. 


Real Competition 


| You can place Hygrade Tungsten Lamps 
in real competion with other lamps because 


I. You sell them at your own price. 
There are no resale restrictions of 
any kind. 


You buy them at outright sale, just 
like other merchandise. No con- 
tracts, consignments or agency 
agreements. 


They live up to or exceed every 
known standard of quality for incan- 
descent lamps. 


HYGRADE LAMP CQ 


GENERAL OFFICE 
AND FACTORY SALEM MASS 
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You don’t want any “IFS” or “BUTS” 
in safety switches YOU use 


—then consider the 


PALMER 


| Safety First Enclosed | 
| Switch and Cut-Out | 
| There are many ‘'‘safety” It isthe ONE switch that | 
switches which, if incor- . tae 1 0 : 
7 and which complies liter- F 
rectly connected Or sa ally with the specification J 
55 it possible covering classification A, F 
person to receive a Label Service of the Un- : | A 
FU i : h F 
BEFORE SV UST. pe a shock or burn. derwriters’ Laboratory, BEFORE SWITCH CAN BE CLOSED 
r which is applicable to * 2 ; 
| | pe, A striking characteristic switches enclosed in Ff £ ny 
—an individual feature metal cases and designed zor? Vane : 
of the Palmer is that xo for manual operation Ñ il 
3 matter how il is connected without opening cases f Ei 
or installed it is impossible to receive either shock or and so arranged that when cases are open terminals are $ 
burn or to produce a short-circuit either in operating the dead, eliminating possibility of shock to operator in Hi 
switch or re-fusing the cut-out. replacing or inspecting fuses. F 
| 
° 5 
E 
Palmer Electric Mfg. Co., 59 K Street, Boston, Mass. | 
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A flexible metallic armored conductor which is corrosion-proof because it is 
galvanized; ‘‘spread-proof’’ because of an interlocking strip which holds fast no 
matter how short the radius to which bent; and trouble-proof because its flat 
surface makes easy cutting and fishing. 
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Write today for catalogue and samples of Fleœsteel. 


National Metal Molding G 


Manufacturers of 
Electrical Conduits & Fittings 
1108 Fulton Building, PITTSBURGH, PA. 


ami yam ee tt te 


JAE 


Detroit Philadelphia San Francisco 
8 5 Los Angeles Portland Seattle 
Buffalo Denver New Vork Salt Lake City St. Lo uis 
Buenos Aires Havana Manila Paris 
CANADIAN DISTRIBUTORS—CANADIAN GENERAL ELECTRIC COMPANY, LIMITED Fs 4 
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An accidental hammer blow will flatten Duraduct 
but it has the “come back.” 
You can’t hurt it because it is a single wall conduit. 
hea T no layers to pull away from each other. 

8 Is but on 
obtain only in shag 8 oa 
All good jobbers sell Duraduct. 


TUBULAR WOVEN y FABRIC COMPANY 


MANUFACTU URER 
GENERAL SALES AGENT —A HALL EARR 


71-73 Murray St., New York. 9 80. Clinton St., Chica go 


Northern Electric Company Distributors for Canada 
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IX speeds, can be instantly reversed. 
Equipped with well-known Dumore uni- 
versal motor, operating on either direct 
or alternating current. 
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- ABiggerDomand. 
For This Motor 


On account of rising prices, 
sewing machines in the home 
are kept busier today than 
ever before. This means a 
greater demand for sewing 
machine motors—a demand 
which is felt in particular by 
those dealers handling the 


DUMORE 


SEWING 
MACHINE MOTOR 


The many advantages of this 
motor appeal to every woman 
who sews. And so does its 
moderate price. You can sell 
the Dumore at the price of less 
efficient motors 


and make a bigger 
profit on every sale 


3 

n 

4 ane E 

~~ > eee 
Gg * 


If that sounds like business 
to you, let us ship you one of 
these motors on 30 days ap- 


proval. Get the proof first hand. 
Examine the motor and show 
it to your customers. If your 
sales are not satis- 
factory, reship the 
motor to us at our 


my 2 expense. 
ES 2 
S 2 On that propo- 
— — . . ’ 
- i= 2 sition you cant 
D 2 0 Write 
iS ZB lose out. Sow rite 
= = us today, stating 
= | = voltage of your 
= . = current. Litera- 
ee q = ture on request. 
= = 
A Few Strong Points Z = Wi i 
ae , Zi V isconsin 
The Dumore attaches quickly and firmly 2 s á S > 
to any machine. Thumb screw adjustment 2 P S Electric Co. 
oes It—no tools are necessary. Motor 2 V aes 
lowers with the head into the cabinet V 2803 Dumore Building 


Racine, Wisconsin 
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Small Direct-Current 
Switchboard Instruments 


Economize 


Let our Type “EI” 
Ammeter do its bit. 


This highly developed, low- 
priced instrument will serve your battery-charging re- 
quirements, and willsave youmoney. 
This illustration shows one of our battery 
charging equipments with a Type El'' am- 
meter mounted on its panel. These instru- 
ments are designed particularly for this appli- 


cation, and indicate satisfactorily the amount 
of both charge and discharge.“ 


Send for Leaflet No. 3949 


m -o Westinghouse Electric 
EX Manufacturing Co. 


East Pittsburgh, Pa. 


Sales Offices in All Large American Cities 


WESTINGHOUSE 
ELECTRIC 


792 


Westinghouse 


9 
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i | F 
Treating of the Theory and Practice of Electrical Generation 
and Transmission, and the Utilization of Electrical Energy. 


Technical Journal Company, Inc., New York 


Copyright—All rights reserved 
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ELECTRICITY’S PART IN BUILDING 
AND NAVIGATING OF SHIPS 


By H. A. Hornor, Electrical Engineer | 


Vol. 50 


EMME CRI be CE) 


This is the first of a series of timely articles on this subject by H. A. Hornor, 
Electrical Engineer of the New York Shipbuilding Co., of Camden, N. J., and Consult- 
ing Electrical Engineer of the Pennsylvania Shipbuilding Co., of Gloucester, N. J. Mr. 
Hornor is an accredited authority on this subject. He has been at it for the last 20 
years. He is Chairman of the Marine Committee of the American Institute of Elec- 
trical Engineers. He will write of modern methods and apparatus. He will tell what 
electrically operated apparatus is used, why it is used, and how it is employed in build- 
ing and navigating vessels. No subject is more timely. Under Mr. E. N. Hurley’s . 
able and energetic direction, all our shipyards will soon be engaged in turning out 
seagoing ships. All who are interested in shipping matters and in furnishing electrical 
supplies to shipyards will find these articles both interesting and informing. Many 
thousands of operators and operatives, both at home and abroad, will want to know the 
latest and best American practice in applying electricity to the building and navigat- 
ing of ships. Mr. Hornor will cover the subject fully. The other articles in this series 


will appear in succeeding issues. i 


PART I — 

If art may be defined as skill in achieving some practical re- 
sult, certainly the fabrication of a steel vessel is a world of 
art. It seems like the art of arts when one considers how 
many different kinds of labor and how many different ma- 
terials enter into the composition of the completed ship. 
Electric power, starting with the miner digging for the ore 
and ending by propelling the vessel, plays a very compre— 
hensive part in the modern art of shipbuilding. Though it 
would be interesting to follow the many applications of elec- 
tricity from the iron mines through the blast furnaces and 
steel mills to the finished vessel, yet it would extend the limits 
of this subject into other specialized fields. The subject-mat- 
ter of this series of articles will therefore be restricted to the 
use of electricity in the actual putting together of the various 
materials and equipment which compose the finished product 
In other words the building of the ship. Electricity as ap- 
plied to the navigating of the ship will be taken up later. 


Riveted Shapes and Plates 


Although there may be in the future other methods of 
building steel ships—many are suggested at the present time 
yet it seems improbable that riveted shapes and plates will 


be immediately superseded by any other method. The ac. 


cepted method is not simply an old tradition shrouded by 
useless conservatism, but on the contrary a modern develop- 
ment clarified by a useful conservatism. That is to say, the 
Present designs of riveted steel structure carry the convic- 


tion of long experiment in service—the best and severest 
tests that the marine engineer knows. Granting that the 
various members of this structure could be welded together 
instead of riveted, there remains the actual trial in service to 
prove that such a ship would be water-tight and sea-worthy. 


The Templet System 


About seventeen years ago the templet system, a method 
of using wooden or paper patterns for fashioning the dif- 
ferent steel plates and shapes, was introduced on an ela— 
borate scale. This system had been in use for some years 
in the bridge building business, and had small trials in the 
shippuilding business under the name of the “universal sys- 
tem.” In 1899 the late Henry G. Morse organized and built 
the New York Shipbuilding Company for the express pur- 
pose of establishing the templet system and of showing its 
advantages both as to speed of construction, and quality of 
vessel, This pioneer spirit of progress caused modifications 
in all existing shipbuilding plants. The use of the templet 
principle is now general. 

It has been demonstrated that the steel structure may be 
fabricated in one place, transported in pieces and erected 
in some other place. Based on excellent reasoning, then, is the 
suggestion that for simplicity and despatch in the building of 
two hundred or more standard ships—exactly alike in mat- 
ters of detail—that the steel be completely worked from tem- 
plets in an inland bridge shop or stcel works and then ship- 
ped to the coast for erection and completion. 


26 


One important precaution must be observed with respect 
to this method—not a difficult one, however—and that is to 
see to it that the steel parts are fabricated properly for the 
construction of the vessel. In so large an undertaking as the 
building of a ship with so many chances for variation, there 
must be a careful inspection and co-operation between the 
two parties to the contract. It is entirely feasible to co- 
ordinate these two branches. Favorable results will accrue 
if those who undertake the fabrication of the steel provide 
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themselves with the plant, the tools, the methods, and the 
men—all of which the shipbuilder has had in operation for 
many years. It may be no defense of the present shipbuilder 
to say that the thought of building two hundred ships ex- 
actly alike were an idle dream; but it should be borne in mind 
that the large shipbuilding plants have had to carry the bur- 
den of building every type of vessel from a submarine to a 
battle cruiser, the verisimilitude of a mouse to an elephant. 
In like manner the sizes of shipyards in this country are de- 
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GENERA, STOCK Room 


Fig. 1—Layout of modern shipyard, showing location of waterways, shipways, power house, electrical shop, joiner shop, 
plate shop, machine shop, angle shop, boiler shop, type shop, copper shop, rigging loft, paint shop, general stock room, and wet 


dock for finishing ships. 


Method of calculating wire size for both direct and alternat- 
ing current, when given the following data: horse power, dis- 
tance, voltage, and volts loss. 

Example: it ts required to find the wire size of the machine 
shop feeder, the machine shop load being 270 hp., the distance 
from the power house being 320 ft., voltage 220 direct, allowing 
a 5 percent. drop or loss in volts. 

Distance x 2 x 10.8 x current 

Formula ⁊ ꝛxwmꝛ = 

Volts drop 

10.8 is constant for copper wire; distance x 2 gives total 
length of circuit for two-wire system; horse power x 746 = 
total watts. 


Circular mils. 


270 hp. x 746 
Current = = QI5 amperes. 
220 
Five percent. of 220 volts = 


320 ft. x 2 x 108 x 915 


11 volts drop, therefore, 


= 574,052 circular mils. 
11 
Using a Brown & Sharpe wire size, it will require three No. 
0000 wires in each leg of the circuit, the total circular mils be- 
ing 634,800 N.E.C. The requirements for 915 amperes would 
be 900,000 circular mils, or five No. 0000 wires, which would be 
1,058,000 circular mils. 


With a three-phase, Go- cycle, 220-volt, alternating current, to 
find wire size proceed as follows: 

KxIxL 

Formula: = 

V.D. 

K is a constant depending on the power factor, which in this 
case ts 0.80, thus making K equal 17; I is current in amperes; 
L is distance one way in feet, which in this case is 320; V.D. 
is volts loss or drop. 

58 x 270 hp. x 746 


circular mils. 


Formula: I = = 663.7 amperes. 
220 x 0.80 

58 ts constant for three phase; 0.80 is power factor. 

With these data proceed as follows: 


220 volts 


V3 


= volts to neutral at service end = 


220 
= 127 volts. 
1.73 
Five percent. drop of 127 volts is 6.35 volts, say 6 volts, there- 


fore: 
17 x 663.7 x 320 
= 600,000 circular mils, or three No. 0000 


6 
B & & sise wire. 
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pendent upon the extent of the work they desire to do, and 
it will be found that. they vary from those that build only 
wooden yachts to those that build the heaviest steel vessels. 
Electricity in the Shipyard 

In the present method of shipbuilding, irrespective of size 
of plant, electric power is essential. In the large plants 
though it cannot take the commanding position that it can 
in the small, for in the former it must work in conjunction 
with steam, hydraulic, and pneumatic power. For a general 


Fig. 2. Plate and angle shop, showing overhead electric traveling crane. Fore River 


Shipbuilding Corporation, Quincy, Mass. 


concept of the part electricity plays in a large shipyard con- 
sider that such a plant comprises a machine shop, boiler shop, 
structural shop, forge or blacksmith shop, pattern shop, tin 
shop, copper shop, rigging loft, joiner shop, paint shop, stor- 
age department, templet department, electrical department 
and plumbing department. Many of these shops require 
special applications but all essentially dependent upon electric 
power. Besides these shops there are ship sheds, or ways, 
(Fig. 1) upon which the ship is built and which, together with 
the various shops, are served by electric traveling cranes, 
electric motors and electric lights. The large plants build 
their own vessel propelling machinery, requiring the service 
of all of the shops just mentioned. Recently, however, 
upon the application of electric motors to the propulsion of 
vessels, the electric manufacturing companies developed the 
helical gear for the transmission of large horsepowers. With 
this commercial advance it naturally followed that these 
companies furnish the steam turbines with their gears. Thus 
the small shipyard may concentrate its force upon the build- 


ing of the vessel and purchase turbine gears and engine room 
auxiliaries, 


This arrangement is highly satisfactory so long as the 
owner of the vessel is content to accept high-specd steam 
turbines with mechanical or electrical reduction gear; but if a 
conservative owner rejects these two methods and wishes to 
. his present fleet of vessels which are propelled 
A reciprocating engines, the shipbuilder is then forced to 
sie 80 Propelling ‘machinery, as there are no independent 
85 ie uilders in this country who build vertical marine 
Procating engines. For the shipbuilder entering the busi- 

ss to-day a similar condition exists regarding boilers, for, 
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though there are a few independent firms that build boilers, 
this work, especially that relating to the building of the 
Scotch boiler, has generally been done in the shipyard where 
the demands for labor, material, and outstanding orders in 
the large companies prohibit the taking of additional con- 
tracts. 

Building Ships Electrically 


Coming back to the direct application of electric power to 
the steel structure of the ship, 
it is to be noted that the 
future development of electric 
power has splendid opportuni- 
ties even with the present type 
of riveted vessel. The in- 
convenience and waste due to 
using air tools in the con- 
struction of the vessel has 
long been realized by the prac- 
tical shipbuilder. Here he wel- 
comes electricity. This is 
clearly srown by his willing- 
ness to introduce electric 
drilling and reaming. He is 
eagerly looking forward to a 
practical electric rivet heater, 
and hopes to see the air rivet- 
cr replaced by an electric rivet- 
hammer. The enlivened inter- 
est in shipbuilding in this 
country will no doubt turn 
capital and brains towards the 
solution of these two impor- 
tant problems. 

For the suggested welded 
type of vessel, although other 
methods of welding steel may 
be used the advantages of 
electric arc welding and “spot welding” will not be overlook- 
ed. It cannot be doubted that, as electric power has taken a 
leading position in this business in the past, it will assume 
larger proportions in the future despite the development in 
the method of construction of the steel ship. Truly the elec- 
tric way is the best way. 
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Fig. 3.—Electric .traveling crane handling steel plates. 
Pennsylvania Shipbuilding Co., Gloucester, N. J. 


General Lay-out in the Shipyard 


The location of the shipyard is settled by the all important 
question of the depth of water for the desired type of ship 
to be built. This usually results in placing the plant in some 
more or less isolated locality, thereby adding to the fascina- 
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tion which the layman has in visiting such a plant for the 
first time. It raiscs, however, many interesting and expensive 
questions for the shipyard proprietor. And here may be 
noted the exacting care with which certain shipyards have 
been located ‘by far-sceing men. Not only is the labor mar- 
ket considered, but also conditions that make for the welfare 
of the laborer and his family. In one case the records of the 
proposed location were carefully searched for a complete 
study of climatic changes, rainfall, average humidity, maxi- 
mum and minimum temperature, wind velocity, etc. The 
records failing to show the specific healthfulness of the sur- 
rounding country, the intending purchasers of the property 


“el 11 
‘sjsj 


aud 


Main switchboard for purchased power at the Pennsyl- 
vania Shipbuilding Co., Gloucester, N. J. 


conducted a house to house canvass to determine from the 
people living nearby the general pravalence, if any, of ener- 
vating disease. This was a case where the shipyard was de— 
signed as a whole. | 

Considering shipyards at large, however, it should be re- 
membered that the history of shipyards in this country in- 
dicates that the yards have grown without any preconceived 
plans of the kind or extent of work to be undertaken. It may 
be added that because of the great changes in modern ship 
design and construction most yards would to-day have to 
make changes, or build addi- 
tions, or even practically a 
new plant in order to under- 
take the construction of cer- 
tain types of vessels; for ex- 
ample, a large transatlantic 
liner like the “Aquitania.” It 
is because of this indefinite- 
ness, this proceeding to a cer- 
tain point but leaving things 
sð that they may be carried 
forward, that causes the elec- 
trical engineer to plan liberal- 
ly for the future expansions 
when laying out an electric 
plant for a shipyard. 


The Engineers’ Services 


The general questions con- 
nected with the proposed ship- 
yard having been settled and 
the lay-out of the various 
shops, and thcir relation to each 
other and the type of buildings, 
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planned by the civil engineer, these plans are then turned 
over to the electrical engineer. He in turn consults with the 
mechanical engineer as to the number, type, and rated horse- 
power required for each department. Irrespective of the 
source of power, the electrical engineer then determines the 
maximum current demands for the lighting, power, and 
miscellaneous electrical applications. With these data he 
maps out a general scheme of distribution, decides upon the 
proper voltage, and proceeds to lay out the electric circuits. 
The electrical engineer has before him the following main 
considerations: the source of electrical power, whether an 
isolated plant or purchased power; the question of electrical 
construction and distribution; the laying out of the power 
system and the lighting system; and those applications which 
cannot be specificially classed in any of these divisions. 


Derivations of Power 


Twenty years ago few central stations were prepared to 
deliver power to the outlying districts of a large city. Natur- 
ally as the early shipyards grew they provided their own 
power. Quick to see the many advantages of electric service, 
the shipyard industry became pioncer users of this’ service. 
Many of the earlier types of electric generators were de- 
signed for this purpose. A memorial of this development 
may be seen in the assembly room of the Franklin Institute, 
Philadelphia, Pa., where on one side of the rostrum is an 
Edison bi-polar generator, the first source of electric power 
employed by the Wm. Cramp Sons Ship & Engine Build- 
ing Company. j 


Central Station Power 


This company is now supplied with central station power, 
which it uses for all purposes. In this particular case the high 
potential alternating current is transformed and distributed 
on a low potential direct current system. This is one of 
the four large Eastern shipyards and it is mentioned here to 
show that the central station can give satisfactory service 
required at all times for the large and varied load involved 
in shipbuilding. l 

Other large shipbuilding companies have their own private 
power-houses, and, as may be expected, differ from one 
another in applying this form of power. This has its ad- 
vantages, at least from the point of view that electricity in its 
many different phases has been tried and found successful. 
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Interior view of machine shop, New York Shipbuilding Co., Camden, N. J. 
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One of the smaller and more recent yards now in course of 
expansion is using central station power, transforming it to 
low potential, about 220 volts alternating current. 

The departure made by some of the yards from well es- 
tablished practice places difficulties in the way of converting 
the shipyard to the distribution characteristics of the central 
station; but such electrical difficulties are not so. much a 
handicap as the fact that steam power is used in some of 
the principal operations and for heating purposes in winter. 
As steam is requisite, and additional steam power economic- 
ally provided, the amount turned into electric energy seems 
like a by-product, and the costs that would normally fall to 
the generation of electricity are spread over the operating 
costs of steam, hydraulic, and pneumatic power. This clouds 
a comparison and leads to indefinite discussion. 


Ship shed or ways, New York Shipbuilding Co., Cam- 
den, N. J. First building on the left is the finished water 
basin. 


Isolated Power Plant 


If the decision is in favor of an isolated plant the electrical 
engineer, having everything in his own hands, selects the 
voltage and current which in his judgment best fits the con- 
ditions. If the decision favors purchased power he has the 
entering voltage and the kind of current settled for him by 
the central station, usually high potential, three-phase, 60- 
cycle, alternating current. In either case the voltage of the 
distribution in the plant is a matter of voluntary choice. 


Selection of Voltage 


The selection of voltage is not so easy as it seems. Some 
of the present installations are operating on pressures as low 
as 110 volts, others 220 volts. It has been suggested to go 
one step higher; namely to 440 volts, but the use of this 
Pressure is questionable, due to the intimate and general 
handling of small tools by workmen who do not know or 
care what power is operating the tool. A great amount of 
the work of building a ship has to be done in the open, where 
the apparatus is subjected to weather conditions which pre- 
clude, even with the utmost care, positive freedom from 
grounds. Shocks and short circuits are the rule rather than 
the exception. It has been found that accident cases with 
220 volts are all of a minor nature, and would probably occur 
with equal frequency and effect on 110-volt systems. The use 
of higher voltage, however, would not only tend to increase 
accident cases but would also act dangerously to those en- 
gaged in the constant repair work which has to proceed under 
normal working conditions. Repairs are also frequent on 
the traveling overhead cranes which in some cases are a 
hundred or more feet in the air, a position of danger in it- 
self without the added element of electric shock. 

From a purely electric standpoint, low voltage distribution 
becomes a factor of expense when it is recalled that a ship- 
building plant of any size occupies a considerable amount of 
space, and to transmit a low potential with a reasonable 
drop—a drop not too great to interfere with the efficient 
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operation of the apparatus—requires so great an amount of 
copper that, especially under the high prices of that metal 
at present, a point is reached that renders prohibitive further 
distribution. The isolated plant then has only one recourse, 
namely, to install a high potential alternating current system 
of feeders to supply low potential mains through transform- 
ers. 


Distributing the Power 


The shipyard that purchases power may carry the high voltage 
from the central station to the center of distribution, or it may 
establish various points throughout the plant for secondary dis- 
tribution. This latter solution of the problem works very well, 
because independent supply can be brought either to a single 
or double set of shipways, thus adding a further safety factor 
while reducing very considerably the first cost of installation 
and general maintenance charges. i 

At first glance it would seem more expensive to invest in trans- 
formers, but calculations made over and over have shown such 
investment a real saving. The practical installation of such a 
system recently has fully justifed the accuracy of the calcula- 
tions. To make this case a little clearer let us assume, for ex- 
ample, that the cost of copper wire only for transmitting 220 
volts with a drop of 10 volts for 1200 ft. with a 400- or 500-kw. 
load would amount to, roughly, $30,000 or $40,000. To this 
should be added the cost of ducts if underground construction is 
necessary; poles, etc., if overhead construction is required. The 
cost for transformers having commercial characteristics should 
not exceed approximately $8,000, and the cost of copper wire 
would be reduced directly in proportion to the high potential 
slected. In the case cited above, 3-phase, 60-cycle, 2400-volt 
energy was chosen. 

From this brief analysis it will been seen that like many other 
problems involving engineering matters, there are advantages 
and disadvantages to be considered. So with the question of 
purchased power versus an isolated plant. There are no physi- 
cal difficulties in transferring from the latter to the former, al- 
though in some specific cases there may be serious electrical 
difficulties to be overcome, or initial changes which economy 
would recommend to be done. 


Load in Kilowatts 


For a new shipyard it is hardly to be doubted to-day that it 
would be located within the zone of supply from some central 
station, or in a position where the central station would be 
willing to extend its service. Under such circumstances there 
would be great advantage in using central station energy. The 
increasing extent to which electricity is used in shipbuilding is 
the best answer to this question. This may be better compre- 
hended in figures. The large shipyards have an average load 
of between 1200 and 1500 kilowatts for a working dav of 8 
hours. This would mean 12,000 kdowatt-hours per day. Count- 
ing 300 working days per year, makes a yearly consumption 
of 3,600,000 kilowatt-hours. As most plants to-day are working 
overtime, the yearly kilowatt-hour consumption probably ex- 
ceeds 4,000,000 kilowatt-hours. This station capacity would be 
greatly increased if those operations which: in many cases to- 
day are done with poor economy by steam and water pressure 
were converted to electrical. That they can or cannot be is not 
the question. Electric power applications in general have long 
since silenced those who have disputed whether it could or 
could not perform some function better, and many of those 
who fought against it are now in agreement with it. Such prob- 
lems are always left unsolved until there occurs what the 
lawyers call “a meeting of the minds”; that is, when men with 
knowledge and experience in both branches come into mental 
accord. Truth and the way are never to be found in conflict. 


Distribution Details 


The general scheme of distribution follows along the estab- 
lished lines used in other industries. Here in fact the old ship- 
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yards differ in practice here as in many other ways. Some use 
a 2-wire direct current system; others use a multiple wire for 
multiple voltage; others a 3-wire, 3-phase, alternating current. 
One uses a 4-wire, 2-phase, alternating current on a loop sys- 
tem. This latter is also unique in that its plant supplies from 
a single generator both alternating and direct current. A con- 
sideration of the loop system, a method of tying in all the feed- 
ers from the main switchboard to a loop which goes around 
the whole plant, need not be entered into, for it is not suitable 
to the general work of shipbuilding, leads to many difficulties in 
the economical operation of an isolated plant, and introduces a 
dangerous condition both in the making of repairs as well as in 
the case of an intense fire. The one advantage of such a sys- 
tem; namely, that service is furnished by the loop anywhere in 
the shop, is offset by the general statement that expansions in a 
shipbuilding plant are usually in the nature of extensions to 
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Gantry crane used for erecting and constructing steel vessels at the Pennsylvania Ship- 


building Co., Gloucester, N. J. 


existing buildings or the erection of new buildings, so that the 
effectiveness of such a system is totally lost. The multiple-volt- 
age system was introduced many years ago—before the speed 
variation characteristics of the shunt wound direct current mo- 
tor were fully realized and was intended to provide exact 
speed control for the operation of machine tools. Such a sys- 
tem was designed for the purpose of eliminating all mechanical 
speed-changing devices, which have now been superseded by 
the modern elaborate automatic controls so familiar in nearly 
all of our industries. This subject will be treated more fully in 
connection with the power system. 

In opposition to the loop system, the really most important 
point in laying out a shipyard installation is to provide a fully 
controlled distribution. Too much stress cannot be laid upon 
this point. It has been shown that part of a shipyard is under 
cover and a large part is in the open. Circuits which are ex- 
posed to the weather usually give more trouble than those pro- 
tected by buildings. The convenience of being able to cut out 
a bad circuit either for immediate repair or for purposes of 
economy is in itself sufficient warrant for the informed owner 
to insist upon a generous system of controlled circuits. 

The shipbuilding plant, being a composite of many really in- 
dependent shops, often requires for the proper procedure of the 
work that one or two of these shops exceed their usual output 
by working overtime. In such a case only those circuits need 
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be energized which have to do with that particular shop. This 
permits of further regulation of the load in the power house in 
case of accident to one of the generating sets, or for overhaul- 
ing the machinery or boilers on Sundays. The fire risk 18 
greatly reduced in those places not subject to the ravages of 
fire or water. Perhaps a further advantage lies in the ability 
to apply at any time a system of automatic recorders and so 
determine the operating time of a single shop, or by the use 
of multiple recorders to keep a careful watch upon the func- 
tioning of each individual machine. Such records are of value 
in determining not only the way in which the foreman of the 
shop is managing his work, but also the exact cost of the pro- 
duct going through the shop. During excessively busy times 
such information may be placed to one side, due to the fact that 
pressure is placed on the speed of production and not on the 
cost; but the time will doubtless swing back to that when money 
is expended to determine the 
unit value of an article in dol- 
lars and cents. When this 
time comes a fully controlled 
distribution system will have 
an added value in the eyes of 
the production manager. 


Switchboard 


A main switchboard is re- 
quired and should be located 
as nearly as possible at the 
‘center of distribution. This is 
difficult to determine, and may 
in certain cases better be placed 
in a position based on the prob- 
able future extensions of the 
plant. If a power house is 
provided in the general designs 
of the plant the main switch- 
board will find a convenient and 
easily accessible place, but if 
outside electric service is sup- 
plied the main switchboard 
may be placed in any secure 
position; that is, a place pro- 
tected from accidental mechan- 
ical injury or unauthorized 
handling. This switchboard 
should be designed to ful- 
fill all the requirements of the Underwriters, or special rules 
of the company’s insurance policies, in the protection of the 
plant apparatus from all fire risk. For this reason circuit 
breakers for the main supply leads as well as principal feeders 
should be installed on it. Although it adds very heavily to the 
expense of the switchboard, it is better for the small plant that 
circuit. breakers be used on all feeders rather than fuses be- 
cause of the loss of time to replace a fuse and the avoidance 
of risk caused by the temptation to “over fuse“; that is, to 
replace the blown fuse by one of higher current-carrying capac- 
ity. Circuit breakers in such a case replace the feeder switches, 
are easier to handle, and in the long run reduce upkeep. In the 
case of purchased power a blank panel should be left for the 
instruments desired by the central station for determining rates. 
These usually consist of a graphic recording wattmeter and a 
maximum demand meter. Although graphic recording meters 
are not a necessity for the isolated plant, they will be found of 
such value that their inclusion in the designs of the switchboard 
is entirely reasonable. It is just as necessary for the owner of 
the plant to know the load conditions under the varying circum- 
stances for his business as it is for the central station to estab- 
lish a rate for billing the consumer. Ammeters and voltmeters 
for the main supply leads and the usual lamps for lighting and 
indicating purposes complete the general design of the main 
switchboard. 
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General view of Great Lakes Engineering Works, Detroit, Mich. 


[Courtesy of Marine Engineering] * 
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at Feeders various shops for the distribution panels which form the sec- 
le The main feeders are calculated on a basis of providing ample ondary distribution system. From these panels are taken the 
y voltage to the dependent receivers; that is, the motors, lights, mains which for the power system feed the individual large 
ie etc, and of a cross-section of copper to carry the necessary motors or several small motor applications, and for the lighting 
l- current. If the distances are short the voltage drop will be supply energy to a group of lamps. These panels are similar 
i$ fully covered by the current-carrying capacity of the wires. to those used in regular commercial practice, and are usually 
d The safe limits of various insulations are carefully specified by encased in a sheet metal box with lock and key to prevent care- 
re the rules of the National Board of Fire Underwriters. If the less handling. The object to be gained in laying out this secon- 
Í distances are great and the load heavy “voltage drop” calcula- dary distribution is to provide good control of the mains so 


tions become very important, as in certain large motor applica- that repairs to certain equipments will not interfere with the 


tion this would affect the efficiency and reduce the capacity ot 
the apparatus. A large voltage drop on lighting feeders would 
do no great harm except result in poor lighting with lamps de- 
signed for a higher than the received voltage. Of course in this 
case lamps of lower voltage could be used, but this is con- 
sidered bad practice as it involves the use of lamps of different 
voltages, departs from standard practice, and occasions mis- 
takes that are made costly by the substitution of the wrong 
lamp. It is better in every respect to calculate and provide a 
suficient number of feeders to guarantee a general standard 
voltage throughout the plant; for example, if the voltage at 
the main switchboard is 120 volts, maintain 110 volts through- 


general working of the shop. A number of these panels may be 
included on one feeder, but the size of feeder must not be re- 
duced, because this would introduce the complication of provid- 
ing fuses to protect the smaller sized wire. Locations for dis- 
tribution panels should be chosen with a clear understanding 
of the operation of the particular shop. Where possible they 
conform to the requirement as stated for feeders; namely, to 
coincide with the center of the electrical load. In this way much 
annoyance regarding the question of voltage drop and the bal- 
ance of circuits is more readily overcome, As will be seen 
later, the lighting system is kept entirely separate from the 
power system so that fluctuation of voltage due to throwing 


out the plant. In this way all the small commercial appliances a motor load on or off will not cause a flickering of the 


i as well as the large motor equipment will operate satisfactorily, lights. The panels of the distribution boards are provided 
N as such apparatus is designed within reasonable limits of this with knife switches and enclosed cartridge fuses. On the light- 
d voltage. It may be added that general practice has adopted No. ing system the knife switches are usually rated at 30 amperes; 
15 0000 Brown & Sharpe gage copper wire as the largest single on the power system they depend upon the size of motor and its 
5 conductor. If the feeder requires more sectional area it is overload capacity. The mains to individual motors being fused 
i preferable for constructional reasons to double the wire; that at the panel, may pass directly to the starting device of the 
d is, to run two legs or more, rather than increase the size of the motor. This complies with the rules of the Fire Underwriters 
rd single conductor. For short generator leads 1,000,000 circular and cuts out both the motor and controlling device in the case 
T mils wire may be used, but this size, even for this purpose, of emergency or for repair. 
8 should not be exceeded. It should be remembered that the [The next article of this series will appear in our October 
ie purpose of the feeders is for general control at the switchboard, issue. | 
ff and it is essential that their number and the section of the + è 4 
a 8 BA be carefully considered so that ees ad- THE DREAMER 
1 s of the oad are required they may be hand ed in a The drudge may fret and tinker, 
, way that will not cripple a large or very important section of ; 
hat the n Inen 5 5 La n ihe Labor with lusty blows, 
he ability ie 8 1 ca * the feeders lies in ie Back of him stands the Thinker, 
sce 6 a p e plant running. eir importance 1S ANCHE ASS The clear-eyed man who knows. 
when it is realized that far-sighted designers provide emer- , . 
10 ; ; j n Back of the Motor’s humming, 
9 gency duplicate feeders which are normally “dead” but can be : 
N easil , , ; Back of the belts that sing, 
l sily and readily connected in case of a serious burnout or ; f 
5 ath l Back of the hammer’s drumming, 
i er accident to the regular feeder. Manual control of the : 
the feed s : À Back of the cranes that swing; 
i ers on the main switchboard is the usual practice at present, A 
the but . There is an eye that scans them, 
: remote control can be arranged for on the switchboard i , 
tes. if found de . Watching through stress and strain. 
ig ound desirable. It seems more reasonable to provide re- There is a mind whorclane ih 
p mote control for the secondary mains and to retain the feeders P ERE 
ers intact at th Back of the brawn, the Brain. 
of at the switchboard for special manual control. But even Michisol the eoarinw boil 
d remote control of secondary mains is seldom resorted to in 8 ee 
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PROBLEMS 


A Record of Successful Practice and Actual Experiences of Practical Men 


METHODS OF WORKING ON LIVE 
HIGH VOLTAGE LINES 


By J. O. Hardin 


Owing to the abandonment of the regular annual convention of the National 
Electric Light Association and the substitution of a brief patriotic meeting in New 
York, the various papers were read by title only. One of these papers, that reprinted 
below, is of such importance, and withal so practical, that by permission of the N. E. 
L. A. we reprint it here for the benefit of our readers who may not have been able to 


get an advance copy of it. 


“When can we clear this line?” is a question frequently asked 
of load dispatchers or “system operators,” as they are some- 
times called. In fact, examination of many interruption records 
for systems operating at pressures above 6600 volts will usually 
show an alarming percentage of the total lines “out” to permit 
repairs. Rarely is any attempt made to change this condition 
except to “hold off” the circuits that can be cut out during no- 
load or light-load periods. Probably the explanation is that 
precedent has set the practice of de-energizing high-voltage 
lines before allowing work on them. It is surprising, however, 
that operating records and customer’s impressions of the service 
should be deliberately spoiled by allowing such interruptions 
when the remedy is simple and requires a little ingenuity only on 
the part of the person directing the work. Under favorable 


conditions, immunity from danger can be depended upon without 
de-energizing lines, by the use of paraffine-impregnated manila 
hemp rope as an insulating medium, and the skillful manipulation 
of switch sticks with special heads to serve as hands, to hold 
tools, etc. Additional equipment may be required in the way of 
spring clamps and rigging for holding the modified switch sticks, 
but in any event, the work may be conducted with almost as 
much, if not as much, dispatch as in the ordinary way, and 
certainly without interruption to service. It may be pointed out 
that the company with which the writer is connectcd, never 
permits a deliberate interruption to service without first exhaust- 
ing every possible resource at its disposal to accomplish the re- 
sult while the circuit is energized. Since continuity of service 1s 
a measure of its value, customers appreciate this policy and 


7 


7 


SEPTEMBER, 1917 


their satisfaction is a most valuable advertisement for central 
st: tion service. Some of the methods employed by the Georgia 
Railway and Power Company for repairing, maintaining and re- 
modeling overhead high-tension lines will therefore be explain- 
ed. l 
Insulator Changing 

Changing insulators is probably the most important part of 

routine and special line maintenance in view of the fact that 
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spect to earth, thereby altering the charging current at high 
potential. 

In working on live lines several precautions should be observ- 
ed. One is to keep below the conductor because in case an 
arc occurs, it will rise. Another advisable rule for linemen is 


to keep the pole, cross-arm or part of the insulator-changing 
rigging between their bodies and the line conductors so that if 
anything breaks a conductor will not hit them. 


In addition, 


Fig. 2—Five steps in the changing of a pin-type insulator on an 11,000-volt pole line 


they form such a vulnerable part of any high-tension electric 
system and because so many are used. Although a relatively 
large number of high-voltage insulators fail without warning, 
due to surges, defective units may often be detected before they 


linemen should keep their minds on what they are doing and 
should not get excited or hurry. 
Replacing Pin Type Units 


Pin-type insulators are the simplest to change. Preparatory 


cause electric disturbances, thus affording numerous opportun- 
ities of replacing them while the line is “hot.” This is especially 
true on underground systems, because failure of insulation on 
one conductor only disturbes the electrostatic balance with re- 


to such an operation, the new insulator is equipped with tie wires 
(each about 3-ft. long) with loops in both ends. Each tie wire 
is bent around the insulator neck so that the ends meet and 
extend in the direction of the groove, both ends of one tie wire 
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being on the opposite side of the insulator from the other pair. 
Each pair is then twisted together close to the insulator and bent 
so that they extend vertically but diverge slightly. Then the tie 
wire is removed from the insulator to be replaced either by 
cutting with a knife-edge hook, or unwrapping from the con- 
ductor by inserting the sharpened horn of a switch stick under 
one end of the tie wire and twisting the stick. When the un- 
served portion of the tie wire becomes so long as to be awkward 
to handle, it may be cut off by means of a hack saw and the 
process of unwrapping continued. In the very worst cases the 
tie wire does not have to be cut more than twice. 

While removing the tie wire the line conductor should be 
side guyed or propped in a line lifter to prevent it from shifting 
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Fig. 4 

position and causing damage when separated from the insulator. 
After the conductor is lifted clear of the insulator with a fork 
or Y stick, the old insulator is removed by hand, the new one 
put in place with the tie wires in line with the conductor and the 
latter lowered into the insulator groove provided for it. With 
this done, the tie-wire loops are seized in turn by a switch hook 
and “served” or twisted around the conductor. Linemen can 
become very adept in this operation and makes ties as neat in 
appearance as those made with pliers. The tie-wire loops are 
twisted off close to the conductor by turning the switch hook 
a few times. When two insulators are close together, as in 
double arm construction, usually one tie wire per insulator is 
used. 

If the conductor is too heavy to handle with a fork stick, 
the lifting device illustrated herewith may be used. On lines 
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operating at 40,000 volts and below, the lifting pole may be 
mounted on a cross-arm hook, but on higher voltages it should 
be mounted on its own cross-arm. By fastening the insulator 
changer half-way between two pin insulators, both insulators 
may be changed without remounting the changer. When there 
is any side stress, either the lifting machine or a paraffn-treat- 
ed rope and switch stick are used. The operations described 
can be performed in less than 5 min. under favorable condi- 
tions, and in 15 to 20 min. at the most, under the worst condi- 
tions of installing rigging to care for side and vertical strain. 


Changing Suspension and Strain Insulators 


Suspension insulators may be changed in approximately the 
same manner as pin type insulators, except that no tie wires 
have to be handled. Being employed usually on lines of much 
higher voltage, however, suspension insulators must be changed 
with tools having higher insulation. A conductor lifting pole, like 
that mentioned before, is employed to take the conductor 
weight off the insulators while the cotter key between the in- 
sulators and the line hanger is being pulled to separate them. 
With this done, the line conductor may be propped at a safe dis- 
tance to permit replacing the insulators. The new ones may 
be readily coupled to the line by holding the latter where de- 
sired in the line lifter and driving the cotter key “home” with 
the cotter-key puller. 

Replacing dead-end insulators may be done in essentially the 
same way on all voltage lines excepting where a large number 
of disks are connected in series. Under such conditions a cradle 
is used to hold all insulators except the one nearest the line, so 
that in pulling up the line all the slack will occur between 
the line and the first insulator, thus making it unnecessary to pull 
the line more than 6 in. in order to uncouple the string from it. 
The slack is pulled up with the regular tackle of treated rope 
and “come along” wire grips, equipped for handling with a 
switch stick. Through one lever of the wire grip is looped a 
piece of tie wire so that the grip will open when picked up on 
the end of a switch stick. To this loop is fastened the treated 
rope which, in turn, is threaded through a snatch-block attached 
to a cross-arm. The wire grip is placed on the line conductor 
as far from the pole as can be conveniently reached with a 
switch stick. Two men are required to place and operate this 
tackle. 

After the stress on the insulator has been relieved, it is un- 
hooked from the line clamp with a switch stick, the new insu- 
lator is substituted and the tackle released. If the insulator has. 
a ball-and-socket coupling, an insulated cotter-key puller is used 
to withdraw the cotter key. A fork stick is serviceable in this. 
operation, because it will fit snugly around the insulator cap. 
For double-strain construction two grips are used, the tackle be- 
ing allowed to rest on the cross-arms, thus releasing the insu- 
lators on both sides at the same time. Side guys of treated 
rope can be.used to advantage in equalizing side stresses. 

Strain or dead-end clamps like the one illustrated are oftem 
found useful in repair work as well as for permanent installa- 
tions which have to be made on “live” lines, because they can be 
snapped on a line conductor and slid to the desired clamping: 
point with a switch stick. In this position the nuts can be 
screwed up with an insulated socket wrench, after which the 
springs may be removed by pulling the brass holding wires. 
shown in the eyes of each spring pin. To dead-end a line, extra 
long eye bolts are employed, and insulators are connected there- 
to by means of a forked stick. Then the slack is taken up by 
screwing up the eye-bolt nut. 


Removing Old Cross-Arms and Poles 
and Substituting New Ones 


To change a cross-arm without interrupting service requires- 
the use of a paraffin-treated rope and a conductor lifter or prop: 
supported by its own cross-arm. For this purpose, new, dry, 
hemp rope of any desired size is boiled in paraffin for 25 min. 
and then cooled, care being taken not to allow the parafhn to 
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overheat or the rope to burn by coming in contact with the ves- 
sel in which the paraffin is melted. A rope so treated will 
stand a flash-over voltage for any part of its length; neverthe- 
less it should not be allowed to lie on the ground very long. 
When it becomes dirty it should be replaced by new rope. The 
conductor-prop cross-arm is attached about 3 ft. below the cross- 
arm to be changed, but on the opposite side of the pole. Then 


of the tower one end of this line, to which is served a hook, is 
lowered through the snatch block, and the hook caught on the 
conductor of the phase on which the insulator is to be changed. 
The other end of this same line should be long enough to ex- 
tend to the base of the tower where by means of a set of 
blocks the line conductor can be raised and lowered. To this 
same conductor is hooked another treated line which acts as a 


Fig. 5—Method of replacing broken corner pole and changing insulators on a 22,000-volt line while in service 


each conductor in turn is detached from its insulator, as ex- 
plained before, forced out of reach of the cross-arm and side 
guyed by treated rope. The last to be removed, however, may 
be left propped out of reach in the lifting device. The treated 
rope is hooked to the conductor by means of switch sticks. 


The reverse process is employed in connecting the wires to the 
new cross-arm. | 


To Change an Insulation of the Suspension Type on a 110,000 
Volt Line of Either Wooden Pole or Steel Tower 
Type of Construction While the Line 
is Under Voltage 

The changing of suspension-type insulators on 110,000-volt 
lines of the wooden pole type of construction while under volt- 
age, is essentially the same in all details as the changing of sus- 
Pension insulators on wooden pole lines operating at lower volt- 
ages. A standard Johnson insulator changer is used for this 
Purpose, and the operation is exactly the same in both cases, ex- 
cept, of course, that in the case of the higher voltages clearances 
m proportion to the voltage must be allowed. The fact that the 
voltage is high must constantly be kept in mind, and common 
sense precautions taken, such as not working above a wire; not 
working in such a position that if an arc were started the wind 
would blow it toward you; not working with damp tools, or in 
a rain or thunder storm, etc. All details in connection with this 
work have been fully described in connection with work on low- 
er voltages. , : 

In the case of tower lines, if the spans are not too long the 
Johnson insulator changer is used, its limitations being mechan- 
ical only, such as the weight of the conductor to be lifted. In 
the case of very long spans and heavy conductors, the insulator 
changer cannot be used to handle the conductors, and treated 
rope would be used in very much the same way as if the line 
were dead. The changing of a suspension insulator on a double 
Circuit 100,000-volt tower line of the type shown in the illustra- 
tion will, perhaps, serve as an example. 

To make the change, a long treated line is passed through a 
snatch block which is attached to the ground line. At the top 


side guy or pull-off line. With the ropes so arranged, the con- 
ductor can be raised and the insulators uncoupled by means of 
a forked stick, cotter key puller, etc., and then the conductor 
pulled to one side until there is sufficient clearance for a line- 
man to get to the string of insulators and make the change. 
After the insulators have been replaced, the line can be coupled 
to the string of insulators in the same manner. 

Needless to say, it is advisable that all linemen keep in the 
clear while the conductor is being moved, and stay in the clear 
until all ropes holding the conductor have been tied, as it is not 


well to depend upon the groundman to hold the ropes under 
heavy strain. 


To Change a Dead End Insulating on a 110,000 Volt Steel 
Tower Line or Wooden Pole Line 

The process of changing a dead-end insulator on a 110,000- 
volt line while under voltage is exactly the same as changing a 
dead-end insulator on a line of lower voltage, except that the 
strings of insulators are very much longer, and the treated pull- 
ing line cannot be pulled up as short or as close to a dead 
ground without running grave risk of a flash-over. The most 
serious difficulty is encountered from the extreme length of a 
string of insulators due to the fact that as soon as a pull is made 
on the line the string of insulators sags and locks itself so that 
it is almost impossible to uncouple them. To overcome this, use 
is made of what is known as an insulator-cradle. This cradle 
consists of two pieces of 2-in. by 4-in. treated timber with not- 
ches cut in them and the notches so spaced that the edges of the 
insulator skirts will mesh with the notches. These timbers are 
tied together with short pieces of rope, making what is very 
similar in appearance to a rope lader. This cradle when lower- 
ed from above and put around a string of dead-end insulators 
will hold the string straight and rigid. The cradles are made in 
lengths sufficient to include all the insulators in a string except 
the one nearest the line. If the string of insulators is held in a 
cradle and a pull made, all slack will come at the insulator near- 
est the line and it is only necessary to move the line 2 in. to 
uncouple the string from the line. After the string of insula- 
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tors is uncoupled from the line, it can easily be swung at right 
angles and into the tower, all weight being carried by the cradle. 
In this position the bad insulators can be easily replaced, the 
string swung out into position and again coupled to the line. 

Of course, it is necessary to have as many different cradles 
as there are different makes of insulators used on dead-ends. 

The coupling and uncoupling of insulators is done with tools 
exactly the same as those described for live work on low-voltage 
lines, except that they are mounted on the end of 12-ft. treated 
sticks instead of 8-ft. treated sticks. 
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necting apparatus, tapping live lines, grounding to permit re- 
pairs, and serving as sectionalizing switches, etc. 

To disconnect a bank of transformers from their busses when 
connected thereto by spring clamps, a dry rope is stretched near 
the transformer leads between convenicnt points on the station 
framework. The clamps are then removed from the busses by a 
switch stick and snapped on the rope at safe distances apart. 

When metering equipment must be removed from service, the 
series circuits are shunted by jumpers having spring-clamp term- 
inals and the meters separated from the leads by switch sticks. 

To permit repairs to equipment connected in the ordinary 


Fig. 6.—Steps in the process of cutting in metering equipment on a 2,200-volt line. 

To replace a pole, the new pole should be erected as close to 
the old one as possible, and the conductor lifter mounted on 
it. The conductors are then propped or guyed at convenient 
distances from the pole, as already explained, the cross-arms 
on the old pole are discarded or attached to the new pole, and 


way, the apparatus is shunted by jumpers with spring-clamp 
terminals and the apparatus leads severed with a highly insu- 
lated hack saw. Spring clamps are used to re-connect the re- 


paired apparatus and permanent connections are made later, if 
desired. 


Fig. 7.—Special tools and devices used when working on live high voltage lines 


the old pole taken down. The line conductors are then replaced 
exactly as before. 


Spring clamps are used for numerous purposes, such as con- 


The line lifter, clamps and special tools shown in the illustra- 
tions were devised by T. F. Johnson, Superintendent of Trans- 
mission of the Georgia Railway & Power Company. 


E 
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LIGHTING FIXTURES FOR ONEONTA 


In order to modernize its street-lighting and to provide fix- 
tures whose appearance should be in keeping with the natural 
beauty of the streets, the Oneonta Light & Power Company has 
recently installed 121 new Luxsolite fixtures in Oneonta. N. Y. 

These fixtures are equipped with 600 watt mazda C lamps and 
holophane skirted refractors. This is the latest modification of 
the band type of refractor, which is in turn a modification of 
the bowl type. An objection to the bowl—that it gives poor il- 
lumination immediately under the fixture—is overcome by using 
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Installation of Luxsolite fixtures in Oneonta, N. V. 


merely a band. This re-directs the same light from above the 
light-center as the bowl type. At angles of 80 degress and less, 
direct light is given since the filament extends slightly below 
the refractor itself. Hence the unit is a source of glare which 
may be so trying to the eyes that the overall effectiveness is 
cut down. To overcome this defect a satin- finished skirt has 
been applied to the band, which reduces the dazzling brilliancy 
near the horizontal, without greatly inter fering with the other 
characteristics of the unit. Maximum light- flux is given out 
at an angle of 80 degrees with the vertical the usual value for 
street lighting units. The fixtures were supplied by the West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


to + + 
FRAMES FOR SWITCHBOARDS 
By S. H. Yorks 


In designing switchboards for power and lighting stations, 
the selection of the proper type of frame for supporting the 
panels is of considerable importance. The size and type of 
o naturally fix the form of frame that is most suit- 
able. i 

Switchboard frames built by the large manufacturing com- 
panies are of two general classess: those made from structural 
steel angles, and those made from iron pipe. 

Angle-iron frames consist of angle-iron uprights supported 
on a channel-iron base or wood sill and provided with flat 


top-irons or ties, and the necessary corner angles. The top- 
iron forms a continuous tie across the switchboard, provides a 
good alignment for the various panels, and also makes the brac- 
ing of each panel to the wall unnecessary. Wall braces are 
usually made of 34 in. gas pipe with the necessary end con- 
nections for fastening to the frame and to the wall. The panel: 
are bolted directly to the angle irons. This type of frame is 
best suited for heavy panels and large switchboards. 

A typical standard angle-iron frame built for 9go-in. panels 
by the Westinghouse Electric & Mfg. Co., is shown in Fig. 1. 
This frame includes a channel-iron base, to which the up- 
rights are secured by means of corner angles and bolts. 

The chief advantage of this type of frame over any other is 
that each switchboard panel and its two angle uprights form a 


Diagrams and dimensions of frames for switchboards 


unit and may be handled as such in shipping and erecting. The 
panel may be completely wired by the manufacturer before 
shipment and the whole shipped to the customer ready for in- 
stallation. Also any individual panel with its uprights may be 
removed from a switchboard for relocating without disturbing 
the connections on the panel. With this type of frame, wiring 
may be run along the angle uprights instead of directly on the 
rear of the panel, where such an arrangement is desired. Fig. 
2 illustrates this arrangement. 

When a switchboard consisting of two or more panels is 
mounted on pipe frames, one upright is common to two ad- 
jacent panels, and to pack each panel as a unit for shipment, 
a temporary upright must be supplied with each panel but one. 
On account of this additional expense, pipe-frame switchboards 
are usually shipped unassembled. 

As compared with angle-iron frames, pipe frames are mcre 
expensive (when shipping and erection expense are taken into 
account) and less convenient, except in the case of small single- 
panel boards. 


Ek 4 „ 


ELECTRIC REGULATOR 


In numerous instances,as in the lighting system of interur- 
ban cars where the voltage fluctuates, voltage regulators are em- 
ployed to provide constant current in the lighting. Extremely 
fine regulation is not however, necessary. According a patent re- 
cently granted to Mr. Lewis T. Tatum of Milwaukee, Wis., a 
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sufficiently accurate and very simple regulator is provided. This 
comprises a series of relays controlling resistance in series with 


the lamps and in order that the skill required and danger of | 


mistake shall be reduced to a minimum, the relays have a uni- 
form adjustment notwithstanding they are successively operated. 

All of the relays have two cumulative windings & and & ex- 
cept the last one (at the right in the cut). Under normal con- 


Diagram of wiring of electric regulator 


ditions the apparatus is shown in the cut. If the current in- 
crease the windings s* of relay one opens the contact and inserts 
resistance section R. If this produces the proper current no 
further action takes place. The winding % of relay 2 having 
been thrown in circuit however, if the current has not been suf- 
ficiently reduced the relay 2 opens thereby throwing in the coil 
Sof relay 1 which prevents its closing until after relay 2 has 
closed, the resistance section R' is thrown in and also the coil 
& of relay 3. The action thus continues until sufficient resist- 
ance has been included to reduce the current to normal. On de- 
crease of current the relays close successively in the opposite 
direction. Patent No. 1,186,618. 
+ + + 


DUCT SELECTION IN SUBWAY SYSTEM 


By Henry A. Cozzens, Jr. 

But little attention is given by cable installers to the impor- 
tance of selecting proper ducts in which to install cables in a 
power system. After many years of experience good practice 
seems to recommend that the duct selections be made by an 
experienced cable engineer rather than by the men who pull in 
the cables. 

Ducts should be selected so as to permit an orderly arrange- 
ment of the cables as they are trained and racked in the man- 
holes. Special attention should be directed to the probable fu- 
ture requirements for cables in the line. Neglect of this factor 
will often result in the blocking off of several ducts by the ca- 
bles first installed, thereby permitting the installation of addi- 
tional cables at some later date. 

Where a cable passes through a subway system for some dis- 
tance care should be exercised to maintain the same relative 


Method of dividing duct lines 


position in the line when possible. This consideration permits 
easy identification and aids in the proper tagging of cables in 
the manholes. 

The primary factor which should govern duct selection is the 
heat dissipating characteristics of various sections of the duct 
line. It should be remembered that the carrying capacity of the 
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cable is dependent chiefly on its ability to dissipate heat rapidly 
to some other medium. Hence heavily loaded feeders should 
be located in the parts of the duct line which present the 
greatest radiating sur face to the surrounding soil. 

This portion of the line consists of the outer ducts, preferrably 
those at the lower corners of the line. The tie feeders which 
operate at high ratings and high load factor had best be installed 
in these lower ducts when possible. Radial feeders, distribution 
primaries, and arc cables may be installed in the center of the 
line. These cables are usually smaller in diameter than trans- 
mission cables and can be readily racked in the manhole either 
above or below other cables, so that they will in no way inter- 
fere with the jointing of heavier cables. 

If heavily loaded cables are installed in the center of a con- 
duit line, the heat generated by the conductor and dielectric 
losses must be radiated through the cables in the outside ducts 
before it can dissipate itself in the surrounding soil. Hence not 
only is the current carrying capacity of the inner cables re- 
duced but also that of the outside cables. A little forethought 
on this subject will often materially increase the working effici- 
ency of the cable. | 

To get the most benefit from the heat dissipating qualities of 
the soil, it is often advantageous to split large duct lines into 
two sections with a space between. This is particularly true 
where the line is used for transmission cables only. 
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RELAY FOR BATTERY CHARGING 
By Milton M. Flanders 


Where any number of low voltage storage batteries are to be 
charged, a motor-generator set is often used. In localities 
where the available source of supply is alternating current, the 
motor of such a set is usually an induction motor and if under 
5 h. p., is likely to be of the self-starting type, i. e., the only 
thing necessary to start the motor is to close the switch. If the 
source of supply to the motor should fail, or the generator cease 
to gencrate for any reason, the storage battery will discharge 
through the generator, the amount of current flowing depend- 


Automatic relay for battery charging 


ing on the ohmic resistance of the generator and the wiring lead- 
ing to it. Whether or not this current is sufficient to damage 
the generator, such a discharge is very undesirable from the 
standpoint of the battery. 

To meet such a condition, the writer about a year ago de- 
signed and built a protective relay at a very small cost which is 
still operating in a highly satisfactory manner. As first con- 
structed, the relay was adapted for charging cells at a rate not 
exceeding 10 amperes at a maxium of 8 volts. A piece of cold 
rolled shafting 54 by 3 inches was used as a core, collars of 
red fiber were slipped over it to serve as end supports to the 
coils, and two pole pieces, cut from A by 1. in. strap iron, were 
secured to the core ends by iron screws. These pole pieces were 
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so placed as to also serve as supports for the relay. A piece of 
strap iron was pivoted, as shown in the diagram, to one pole 
piece and served as an armature, and a copper contact piece was 
secured to the moving end. The winding consisted of 80 turns 
of No. 12 B. & S. cotton covered wire as the series winding 
wound over 1700 turns of No. 26 B. & S. cotton covered wire 
which served as the potential coil. The whole relay was mount- 
ed on a small slate panel and a laminated copper brush placed so 
as to be in contact with the armature when the latter was 
closed. An adjustable back stop was provided for the armature 
as shown, and a brass screw run through the armature to pre- 
vent it sticking to the pole-piece and also to adjust the point of 
release of the armature. The electrical connections are shown 
in the diagram. 

The operation is as follows: 

When the generator is charging the battery, the current in the 
series winding produces a magnetic flux in the same direction as 
that produced by the potential winding and the armature is held 
tightly closed. If the generator ceases to generate for any 
reason and a reverse current flows in the series winding, the flux 
which it now produces will reduce or neutralize the flux of the 
potential coil allowing the armature to fall which opens the cir- 
cuit to the battery and also disconnects the potential coil from 
the battery. If the generator resumes its function again, as by 
power being restored to the motor, the potential coil is energized 
which closes the armature and the battery charges again at the 
correct rate, the operation being entirely automatic. The volt- 
age at which the armature closes may be adjusted by adjusting 
the back stop screw of the armature, less voltage being required 
when the armature is closed. 

For operation on higher voltages, an outside resistance of 
about 3 ohms for every additional volt over 8 should be placed 
in series with the potential coil. For higher current values the 
series coil might be wound in sections suitable for series and 
parallel connection. Although the relay as described operates at 
a rather high temperature there is a good factor of safety in that 
direction. An arcing tip of carbon was at first shunted around 
the main contacts but was found unnecessary as the current at 
the break is very small if the point of release of the armature 
is properly adjusted by the brass screw through the armature. 
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CURIOUS CAUSES OF MOTOR TROUBLE 
By W. R. Clements 


From time to time every manufacturer’s representative re- 
ceives Kicks“ from customers regarding apparatus which is not 
giving the service which has been expected of it. Almost in- 
variably investigation shows that the apparatus has not been 
given a fair chance to do its work, and often due to some hum- 
orous error on the part of the customer. 


Tieing Down the Auto-Starter Handle 


Recently a rs-hp. “defective” auto-starter was reported vy a 
customer who had just installed 28 induction motors. Upon in- 
vestigation the motor was found in operation and the auto- 
starter handle tied in the starting position. The superintendent 
stated that the motor operated satisfactorily as long as the han- 
dle remained in that position but as soon as it was thrown to the 
running position and load applied it would stop and hum. This 
method had been used for two hours at a time for three days. 
Although assured that all fuses were perfect, a burned out one 
was found, replaced and the equipment operated perfectly. Un- 
der such adverse circumstances the starter would have burned 
out had the factor of safety not been abnormally high. 


Right-Handed vs. Left-Handed Operation 
In another plant a burned out new starter was reported. Up- 
On questioning the customer as to how he had operated the 
Starter he explained that he had thrown the handle to the left 
(starting position) but as it would not “stick” it was necessary 
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to tie it in this position. When he was told that the right hand 
side was the proper running position he explained that it was 
his understanding that left handed men should throw the handle 
to the left and right handed men to the right, and as he was 
left handed he had used the left side only. 


Oiling the Commutator 


The chief electrician of one of the steel mills in this section 
had considerable trouble with the commutator on a 10-hp. direct 
current motor. After the motor had operated satisfactorily for 
three years, the mica in the commutator rapidly carbonized to 
such an extent that it was necessary to rebuild it. In three 
months a new commutator had to be used. A large amount of 
oil was noticed on this new commutator and precautions were 
taken to prevent any creepage of the lubricant from the bear- 
ing. Enclosing covers were placed over the commutator, but in 
spite of all of this, the new commutator went to the bad in 
three months and was replaced by a new one. 

A couple of weeks after this new commutator was put on, 
excessive sparking was noticed. About this time the chief clec- 
trician, who was keeping a watchful eye on this delinquent mo- 
tor, happened to be passing and noticed the oiler pouring oil 
on the commutator. When questioned as to why he was doing 
this he stated that the foreman had instructed him to freely oil all 
moving parts. 

Jumping the Fuses 

“Five of our most important motors suddenly stopped and will 
not start again although many other motors that are connected 
to the same fecder circuit are still running. Come out at once” 
came the S. O. S. call from a large user of three phase induction 
motors. Upon close investigation it was found that one motor 
whose fuses were “jumped” had been heavily overloaded on 
starting and had blown one of the incoming line fuses. This 
threw all motors on single phase thereby overloading the two 
lines to such an extent that one of the fuses at each motor 
blew out. The customer had replaced the main line dead fuse 
and therefore couldn’t understand why all the motors would not 
run since apparently no disturbance had occurred on any of the 
lines except the main line and the line to the overloaded motor. 


+ 2 47 
BRUSH TROUBLES 
By H. H. Wikle 


Brush troubles may be divided into two classes: troubles 
due to the machine but attributed to the brushes; troubles due 
to the brushes. 

Trouble in almost any part of a dynamo will be indicated first 
at the brushes, but the parts most likely to cause trouble are 
the brush holders. This trouble may be the result of wrong 
spacing of the brush holders, or improper spring pressure. Re- 
gardless of the effect on the brushes, the trouble should be 
sought first in the brush holders. 

A loose bar, a flat spot on the commutator, an unsoldered end 
clip, and high mica are sure to be first noticed at the brushes. 
It is sometimes the duty of the engineer to call the attention of 
the operator to these conditions. The most baffling brush 
trouble known to the brush engineer is caused by defective de- 
sign of the dynamo. Knowing nothing of the plan of design 
himself, he is called upon to remedy the defect by the proper 
selection of brush grade. Sometimes he succeeds; more often 
he fails. 

Defective brushes are the exception and not the rule. The 
process of manufacture of carbon is a hard one to control, and 
for this reason laminated brushes, brittle brushes, and brushes 
that cut and scratch the commutator are bound to result. Pro- 
per inspection by both the manufacturer and consumer will re- 
duce this trouble to the minimum. 

The greatest of all brush trouble is wrong application. There 
is a difference in carbon brushes just as there is a difference in 
motors and generators. No electrician in his right mind will 
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connect a series motor to a buzz saw; but nine out of ten will 
put a soft non-abrasive brush on an unslotted commutator. 

Every successful carbon manufacturer has a number of brush 
grades. Each grade has properties peculiar to its use and should 
be used only where it was intended to be used. 

Brush science (to coin a phrase) is neither simple nor com- 
plex. It requires the application of commonsense in the selection 
of material, coupled with the appreciation that carbon brushes, 
like any other part of a machine, require proper adjustment, 
occasional renewals and, above all, cleanliness while in opera- 
tion. 

+ + $ 


AUTOMATIC ELEVATOR CONTROL 
By R. E. Cliabe 


It being necessary to put in a small automatic elevator run- 
ning between floors of a building to carry papers, etc., the fol- 
lowing control apparatus was designed to handle the motor 
which was 4 hp. geared with a worm gear to a shive which 
had an endless line, of which the elevator box formed a part, 
running round it. The solenoids which operate the switches are 
operated by 110 volts direct, also the magnetic brake which it 
was found necessary to put in to stop the box at the proper 
places as there was a tendency to run by or not go far enough 
Owing to the varying load. 

There are automatic door switches placed top and bottom in 
the motor circuit so that if either door is open the elevator will 
not start. 

A limit switch is placed above and below the stopping points 
so that in case the solenoid switches fail to operate both the 


direct and alternating current circuits are broken. This of 
course puts the elevator out of commission until it is repaired 
and the limit switch put in by hand again. The motor is revers- 
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ed by reversing the starting winding. The operation is as fol- 
lows: 

With the box at the lower floor, the reversing switch is in the 
position to run the motor in the direction which will cause the 
box to rise. When either push button, top or lower floor, is 
pushed the motor circuit switch is closed as is the circut to the 
solenoid which releases the brake, the motor starts and the 
bax moves up until it engages the top stop switch which pulls 
out the motor circuit switch and the brake solenoid circuit. 
When these circuits are broken the motor stops at once, due to 
the spring of the 
brake pulling the 
brake band down on 
tie small flywheel 
on the motor shaft. 
At the same time 
the top switch ex- 
cites the solenoid on 
the opposite side of 
the re versing switch 
and pulls it over toa 
point where the mo- 
tor-starting winding 
is reversed and is 
ready to repeat the 
operation, cxcept it 


Evaren oer» 


is in the other direc- 
— è 
Sve tion. 
As the reversing 


switch circuit is in 
series with a contact 
point which opens 
when the switch is nearly to the end of its travel either way, 
its momentum carrying it the rest of the distance, there ts 
no (trrent on the circuit except when the elevator is running. 

The solenoids are wound with No. 31 cotton-covered wire 
and are of the dimensions shown. As they are in the circuit 
but a moment at a time the design is not particular. 

The sizes of contacts, etc., are not given as they would vary 
for different conditions. The moving contacts are of carbon 
held down with springs and run in guides between the extremes 
of the travel. 

This general idea can be used for any sige elevator with no 
changes except the size of control switches. 
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ELECTRICAL ENGINEERING 


As announced by the publishers elsewhere in this is- 
sue, in future this magazine will be called ELECTRICAL 
ENGINEERING. It will not appear again as Electrical 
Age, a name given it several years ago when it was 
removed from Atlanta to New York. The change in 
name is not due to any change in policy—the purpose 
of this magazine remains just as it has been for the 
last two years, to treat of the theory and practice of 
electrical generation and transmission, and the utiliza- 
tion of electrical energy—but to the need of a name 
more in keeping with its purpose to be helpful to 
embyro engineers, to engineers who have arrived, to 
electrical craftsmen, to all who are bona fide electrical 
men. The old name gave some people the impression 
that this magazine was simply another electrical trade 
paper, a paper engaged in making a livelihood for its 
editors by the usual exploitation process. Nothing 
could be further from the truth. The last thought in 
the minds of the editors is to exploit an industry 
in which they have been keenly and unselfishly inter- 
ested for the last thirty years. It is an industry in 
which they have always been in happy accord tem- 
peramentally. They comprehend its poetry, and they 
synchronize with its ideals. They understand it heart 
and soul.. They admire and respect it, and gentlemen 
don’t and can’t exploit those whom they admire and 
respect What most interests the editors of this 
magazine about copper wire, for instance, is not the 
profit in it at so much per pound, but its electrical 
conductivity—its ability when rotated in a magnetic 
field to transform potential energy into dynamic 
energy. The first is commercial; the other is engin- 
eering. Devoted primarily to electrical engineering 
matters, this magazine will continue under its new 
name to publish matter that will help those who are 
adapted by nature or by training to continue the good 
work of ameliorating the social and economic condi- 
tion of their fellow men. That is the electrical way. 
The last thing it intends to do is to pad its pages 
with “write ups” and similar commercial canned litera- 
ture in the hope thereby of sandbagging injudicious 
manufacturers and other incautious ones into taking 
advertising at so much per page “as per contract or 


+ X $ 


ELECTRICITY AND THE SHIP 


Beginning with this issue we shall publish in month- 
ly installments a series of articles on the application 
of electricity to the building and navigating of ships. 
This is a timely subject, and an interesting one withal. 
Written by an engineer who has given the best part 
of a busy life to this useful line of endeavor, these 
articles promise far more than the usual trade paper 


Pe 


story of this kind. Unlike most storiés of a similar 
nature they will not be studded with more or less 
irrelevant cuts that show apparatus made by manu- 


facturers who have been, or have not been, induced to 


take advertising space in return for the loan of their 
cuts and the mention of their products. These articles 
will not be treated in this hackneyed commercial way. 


They are primarily and essentially engineering articles 


published by an engineering magazine for the benefit 
of its readers who are both earnest hardworking en- 
gineers and excellent craftsmen. Cuts will be em- 
ployed of course, but for a specific purpose—to il- 
lustrate how the electric service is distributed, con- 
trolled, ‘and utilized. The electrically operated ma- 
chines shown will exhibit the latest devices of the kind 
now in use in the most modern type of yard. Our 
object in publishing this series at this time is to turn 
out something that will be found really useful by the 
thousands of ship builders and shipwrights who are 
about to engage the enemy at long range by launching 
two tons of new ship capacity for every one that he 
wantonly sends to the bottom of the ocean. These 
articles are original in conception, informing in pur- 
pose, and entertaining in character. When the series 
is published it will give a complete word picture of the 
latest American practice in applying electricity to both 
the building and navigating of ocean going vessels. 
The first installment will be found on pages 25-31 of 
this issue. It is protected by copyright and may not 


be reproduced either in whole or in part. 
+ 4 * 


COUNTRY NEEDS ENGINEERS 


American youths who are not qualified for military 
service at this time are urged by our leading engineers 


and economists to take a course of study in an ap- 


proved technical school. In doing this they will serve 
their country and themselves, both now and in the im- 
mediate future. Those who are born engineers, those 
who achieve engineering, and those who have engineer- 
ing thrust upon them will find no lack of demand for 
their services. Even now there is an ever increasing 
demand for engineers, owing to the continuous ab- 
sorption by all branches of the service of the product 
of the technical schools. It is a truism that this is a 
war of engineers. Even the students have gone out. 
The technical schools of France and Britain are 
virtually empty. Due to the ravages of war—the 
destruction of roadways, canals, railways, bridges, 
water works, public service plants, not to mention 
whole towns razed and hundreds of ships sunk—there 
will be no end of work for the engineer once the war 
is over. What money there is left after interest 
charges on the big national debts are paid will go 
toward rebuilding destroyed towns and public works 
and worn out transportation systems. The debts to be 
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paid are so huge that money will be scarce. This will 
give the engineer a chance to live up to his reputation 
as a man who can do for one dollar what any fool can 
do for two. ‘For a time, probably for a long time, the 
world will have to work hard and save hard to make up 
for the wanton waste caused by this frightfully ex- 
pensive conflict. The bread and butter arts will pre- 
vail as they haven’t prevailed for years, our recent 
complex modern civilization giving way, under stress 
of economic necessity, to more simple and primitive 
ways. The cultural studies—the classics and hu— 
manities—will, from force of circumstances, make 
room for the studies that promise maximum output at 
minimum expense. The scientific method will prevail 
until the world finds the time and the leisure to cul- 
tivate again the amenities of life. Applied science and 
engineering are synonymous. To conduct the war, 
then, so that victory will rest with our allies, and to 
rehabilitate war’s ravages once the nations are at peace, 
means work for as many engineers as our technical 
schools can turn out. Here indeed is an alluring pros- 
pect. All the youth of the land with an aptitude for 
engineering should lose no time in getting enrolled in 
some accredited technical school, for what America 
and her allies have urgent need of now is not idealists 
and pacifists but hard-headed practical men with a 
first class technical training. An earnest student in 
a technical school at this juncture is just as useful to 
his country as a soldier in the trenches or a sailor on 


a ship of war. | 
+ „ + 


SHEARS AND PASTEPOT 


It is a habit in some quarters to look upon a maga- 
zine editor as a blockhead with only three tools in his 
kit—a blue pencil, a pair of shears, and a pot of paste. 
No credit is given him for judgment, even though so 
eminent an authority as Oliver Wendell Holmes of 
“Autocrat” fame says it takes just as much judgment 
to clip and to paste as it does to grind out a nosegay 
of faded metaphors. Both shears and pastepot adorn 
our desk, and both are made use of when, in our judg- 
ment, we find somebody else saying something that is 
worth perpetuating in print. To remove any miscon- 
ception as to what is original in this magazine and 
what is culled from other sources, we have added a 
new department. The heading tells just what our 
readers may expect to find in it—extracts from other 
papers, quotations from letters, items purloined from 
syndicate stuff, and, here and there, squibs from so- 
called house organs. We pay heed to house organs 
because they oft contaim stories that are original, 
clever and of educational value. Some house organs 
are better reading than some more pretentious publi- 
cations. We know, because we've read them both. 
When we find something in any kind of trade “litera- 
ture“ which we think will be helpful to our readers, we 
shall put it in this department. This insures the charm 
of varicty, and helps to make good reading, for the 
first duty of any magazine is to get itself unwrapped 
and read. Some magazines never get out of their 
wrappers. We know this, too, because we’ve seen ’em 
piled up on desks and in dark corners, where they 
eather dust while awaiting transfer to the junkman 
at pound rates. We shall unwrap these magazines, 
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extract what is worth while, and insert it here in small 
digestible portions. Thus the busy man can get an 
inkling of what trade literature finds to talk about. It 
won't take much of his time to go through it—though 
it will take a lot of ours to get it together—and per- 
haps he may find some one item in it that will make 
the scanning of the entire two pages worth while. In 
all cases? where origin is known credit will be given. 
+ + + 


A LITTLE KNOWLEDGE 


Trouble engineers affirm that a little knowledge 
about electrotechnics is indeed a dangerous thing to 
have around. It threatens machinery in much the same 
way that life is threatened, and ofttimes ended, by a 
pistol just because somebody didn’t know it was load- 
ed. In electrically equipped shops armatures and fields 
are burned out, fuses galore are blown, and control ap- 
paratus damaged by attendants who half-know and 
won't reason. They know just about enough to get a 
job, which they hope to hang on to if good luck doesn’t 
desert them. What some of them don’t know and can’t 
think out would fill a big book. It is the little they 
do know coupled to the lot they don’t know that breeds 
mischief. An angel-engineer would sometimes fear to 
tread where they rush in. Listen awhile to the tales 
told by manufacturers’ trouble engineers and you will 
conclude with Solomon that all the fools are not yet 
departed this life. Some of the tales are tragic, some 
are comic; some fifty-fifty, as the saying goes. All 
smack of bother and expense. The trouble engineer 
concludes that one half the world is kept busy cor- 
recting the mistakes made by the other half. This, he 
says, is another case of fifty-fifty. Because of their 
wide and varied use, most of the troubles are as- 
sociated with motors and motor-control apparatus in 
the hands of a half-baked attendant. Two examples will 
suffice to illustrate our point and justify even stronger 
language than we have yet given vent to. In one 
plant a burned out motor starter was discovered with 
the control handle tied fast at the left side or starting 
position. On being told that the handle should be to the 
right while the motor is running, the man replied 
blandly that he understood “left-handed men should 
throw the handle to the left and right-handed men to 
the right.” Being left handed, he used the left side 
only. Another operating genius of the same sort caus- 
ed a lot of trouble and expense by taking literally his 
foreman’s orders to oil all moving parts. Discovering 
the commutator to be moving, he poured oil on that! 

+ 

Before there can be more general application of electric 
power, says C. W. Stone, of the General Electric Co., it is 
essential that there should be a standard frequency for al- 
ternating current systems. The frequency most commonly 
used is 60 cycles. Next to this comes 25 cycles. Frequency 
of 25 cycles is scldom used for direct application, being con- 
verted either into low pressure or high pressure direct cur- 
rent. Some relics in the way of 33 cycles, 40 cycles, and 50 
cycles are still extant, but the tendency nowadays is away 
from these unusual frequencies. Mr. Stone also contends for 
standard voltages and, more important, standard speeds for 
motors. He says that it has been common practice to de- 
velop the machine first and fit the motor to it, while it would 
be far better to work co-operatively and develop the ma- 
chine and motor as a unit. 
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THE ELECTRICAL EQUIPMENT OF A. 
MONUMENTAL OFFICE BUILDING É 


By Benjamin Gross 
This is the third of the series of articles describing this remarkable building. It 
covers the private plant for lighting and power, including the engines, generators, bal- 
ancers, oiling system, the generator and main bus bar system, the emergency plant 
lighting systems, the low voltage supply, the scheme of motor control, and other fea- 


tures of interest. 


The private plant located in the Broadway end of Base- 
ment C of this building consists of three 300 kw. and two 
200 kw. units. Each generator is driven by a simple corliss 
engine, equipped with releasing gear, the larger rotating at 
100 rev. per min. and the smaller at 120 rev. per min. Each 
is provided with a heavy flywheel of such size and weight as 
to give the nearest possible approach to constant angular 
velocity, so, that the change in speed is a minimum when a 
load of two seconds’ duraticn equivalent to 100 percent. of 


tion of about 10 volts above and below. The field rheostats 
are remote controlled from a pull button switch at the switch- 
board. These rheostats are of the solenoid operated ratchet 
type and located in Basement D below the switchboard. 
The neutral for the lighting system is obtained from a pair 
of compound wound motor-generator sets, each capable of 
providing approximately 150 ampercs, unbalanced neutral cur- 
rent. The system is so well balanced that but'one set is 
run at atime. The individual lighting feeders are each pro- 


Fig. 14—General View of Generator Plant Showing Machines and Balancers 


the rated load of a unit is suddenly applied or removed. The 
reason for this is that at times a particular unit may be used 
for lighting and elevators simultaneously, and the throwing 
on of the latter suddenly may result in considerable flicker- 
ing of lights at such moments unless the momentary speed 
is very low. 

On the column adjacent to each engine there is a push 
button switch which controls a solenoid on the respective 
governors. When this is operated it cuts off the steam sup- 
Ply, shutting down the engine. A complete set of five but- 
tons, one for each unit, is located on the main switchboard 
benchboard and in the chief engineer's office. 

An automatic gravity oiling system is installed with all 
necessary oil storage reservoirs. There are two 100-gal. 
tanks, two oil pumps, two gravity filters, each with 250 gal. 
daily filtering capacity. Either pump may be used for de- 
livering dirty oil from the return receiver, or filtered oil 
from the filter to the overhead storage reservoirs. These 
pumps are steam driven. 

Generators and Balancers 
_ The generators are of the direct current, compound wound, 
interpole, 250-volt, two wire type, with a shunt field varia- 


vided with a zero center ammeter on the main switchboard 
so that the unbalance of every feeder can be seen at a glance. 
If the unbalance is continually one way, the conditions are 
investigated and the circuits as connected to the panels are 
then rearranged. This keeps the feeder system operating as 
near to maximum efficiency as is practically possible, corres- 
pondingly reflecting on the plant operation itself. 

The balancer sets are remote controlled from the bench- 


Fig. 13—Front View of Main Switchboard Showing Benchboard 
and Feeder Panels. 
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board, the contactor panels therefore being located at the 
rear of the board visible in Fig. 16. 

The use of two wire machines and balancer sets is a far 
more efficient system of three-wire service than the use of 
internal or external compensator type three-wire gencrators, 
both from a standpoint of regulation and percent. efficiency. 
In the compensator type, there is always a certain current 
flowing through the traasformers that provide the neutral, 
whether there is any unbalance current required or rot, with 
the result that a constant fixed consumption of cnergy takes 


(| 
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Fig. 16 General Rear View of Switchboard 


place. 
the two sides of the three-wire system varics quite a little, 
giving poor neutral regulation. In the event of a heavy un- 
balance, under conditions such that the load on the lighter 
side of the three-wire system is such that the current in that 
outside leg is the full load current of the generator, then 
the other side of the line is overloaded by the amount of the 
unbalance. This means that one-half of the generator is 
overloaded. This is not efficient operation. With a two- 
wire machine and balancer sets the generator is naturally al- 
ways evenly loaded, and hence operating more efficiently. 

Each generator is provided with an individual contactor 
board located immediately at the machine. These boards are 
equipped with six 2,000-ampere remote controlled solenoid 
operated single-pole circuit breakers on the larger and six 
1200-ampere on the smaller, for connecting the generator 
either to the lighting busses or the powér busses; or if all 
six are closed, to both busses. Two of each group are for 
positive and for negative, respectively, and the third for 
equalizer. Figs. 18 and 19 show the front and rear views of 
one of these boards. The only cable connections on these 
boards 18 the small wiring for relays, etc., and connections 
for a system of 220-volt emergency station lighting described 
later, otherwise all connections are by means of copper bars. 

Main Generator Busses 
Six busses are run on the ceiling of Basement E between 


Also in the event of a large unbalance, the voltage on. 
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the five contactor boards; three are for power and three for 
lighting. The positive (and negative) and cqualizer for the 
former consist of three 4 in. x 1⁄4 in. per leg average, and for 
the latter two 4 in. x V in., respectively. Each contactor 
board is tapped to these busses by copper bars running down 
thereto as can be seen in Fig. 20. The three outer busses 
in this figure run only to a point below the plant floor (Base- 
ment D) where the generator cables are connected to them 
by means of terminal lugs. The six near the board drop 
straight down to the main busses and tap on thereto in 
Basement E. The two outer breakers at the top are the 
light and power positive, respectively, and those under them 
the light and power negative. Those in the center are the 
equalizers. The generator ammeter shunts are located on 
their respective boards and the shunts leads, lead-covered, 
are run in conduit to the instruments on the main switch- 
board. The circuit breaker solenoids take such heavy cur- 
rent in operation that they are controlled by contactor re- 
lays that themselves require but a slight operating current. 
These are shown in the rear view of the contactor board. 
The relay connected in the same gencrator bus with the am- 
meter shunt is for the reverse current attachment on the 


breakers. 


Fig. 17—Rear View of Sunttchboard Showing Feeder Connections 
and Low Tension Panel 


Fig. 20 shows the horizontal run of main busses in Base- 
ment E at a point where a generator is tapped to them and 
where they extend through a tunnel which is left in a gene- 
rator foundation. They are supported on standard General 
Electric type bus insulators, secured to channels hung on 
bolts that were sct in the forms when the Basement D floor 
was poured. This type of hanger is easily handled and quite 
adjustable in lining up the busses. The taps are made by 
means of standard triangular bus clamps. The hangers are 
placed on approximately from 4 to 6 ft. centers. At a point 
opposite the center of the main switchboard, the main tap 
consisting of two positive and two negative busses (light and 
power), is made to the busses the tap bars carried up the 
Basement D ceiling and continued back to the main board. 
The equalizer busses run only between the machines. Here 
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they are extended up to thè main lighting and power back 
connected watthour meters located on the face of the board, 
and back again to a trench under and immediately behind 
the board. E 
The total quantity of copper bars in Basements D and E 
is over 6 tons. l 
Figs. 16 and 17 show the tap bars that are extended from 


the main bars, already metered, up to the individual lighting 


and power feeder panels. The trench is covered by slate 
slabs, the busses being accessible from below. 

The connections to the generators are made to a special 
terminal block of copper, supported by a clamp on the under 
side of the machine. This block is shaped similarly to a 
large enclosed type fuse with end-blade clips. The insu- 
lated clamp holds the barrel and the end blades are drilled 
for bolts holding the lags. The use of such a terminal elim- 
inates the necessity of having large bulky and unsightly 
tap joints or splices. It also permits the easy disconnecting 
of a machine for tests or repair. 


Main Switchboard 


All feeder connections to the switchboard are made in 
pull boxes located over the board, as visible in Fig. 17. 
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Fig. 18 Front View of Generator Contactor Board 


The individual feeder switch and circuit breaker connections 
are extended up into the boxes by flat copper bars, all very 
carefully bent to suit the very close space conditions, many 
eing quite difficult. All extension bars are in one piece 
from the fuse stud to the terminal lug. This figure also shows 
the conduit template over the board referred to in the pre- 
ceding article. The single pole switch here shown is for 
grounding the neutral of the system and is provided with a 
locking device so that it cannot be opened too easily. The 
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Fig. 19—Rear View of Generator Board 


close view of the battery panel shows the high grade of con- 
struction prevalent throughout the entire switchboard. The 
round rods used on this panel are No. 2 B & S solid wiry 
for mains and No. 4 B & S for branches. This size is used 
for mechanical rigidity. All fuses are on the rear on slate 
slabs small ones all enclosed and others of composition link 
type. Name plates are provided for all feeders, switches, cir- 
cuit breakers and instruments on the face and for all fuses 
on the rear of the switchboard. The latter is a valuable aid 
in locating the fuses for any feeder, often so difficult to lo- 
cate on the average switchboard. 

Fig. 15 shows a front view of the switchboard which js 
made of 2½ in. marble special gray Tennessee selected and 
matched, and the benchboard from which the generators and 
and balances contactors are controlled. There is a double 


Fig. 20—Main Generator Busses. Basement E 


pull switch for each breaker or contactor with a pilot light 
showing when the breaker is in or out with the machine 
operating. The various neutral lighting ammeters above 


referred to can be seen in this view. Likewise the motor- 
generator balancer sets. 
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Fig. 14 shows the general view of the engine room and 
the scheme of lighting. 


Station Emergency and General Lighting 


To insure lighting of the station should the balancers be 
accidently shut down, there are several 220 volt lamps dis- 
tributed throughout the plant supplied from a special station 
lighting bus fed from ahead of the generator circuit break- 
ers. The knife switch mounted on the rear of the generator 


Fig. 21—Free Standing Motor Starter Frame 


contactor boards controls this line which would be connected 
to but one machine at a time. 
rear of the battery panel (Fig. 17), so connected that in the 
event the potential should be lost on the main busses it in- 
stantaneously throws some battery lamps located at vital 
points in the plant across the low tension battery, thus giv- 
ing sufficient lighting to enable the engineer to get about 
and start up again. Of course, this is a remote accident, but 
the small expense involved and the seriousness of such a 
condition justifies this precaution. 


Low Tension Plant 


The bell or low tension supply plant consists of a pair of 
500-watt motor-generator sets, compound wound generators, 
used for charging a lead storage battery of 15 amperes nor- 
mal discharge rate or approximately of 120-ampere hour ca- 
pacity. The two charging sets are located behind the main 
switchboard, and the battery in a special lead line hardwood 
cabinet vented to the atmosphere by a 2-in. lead line pipe. 

The various controllers for motors are each mounted on a 
free standing frame with a fused main line knife switch 
as in Fig. 21, a lamp in a receptacle above, and a plug type 
insertion receptacle below. The box above has a small fix- 
ture switch in the top knockout. This scheme makes a uni- 
form controller mounting, easily constructed and very good 


There is also a relay on the 
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appearing. There are some 65 motors in this building with 
all controllers, practically mounted alike. The conduits in 
the rough floor to the controller need only be turned up near 
the foundation, ended in a coupling and nippled out when 
the job is practically completed and each stand set up. 

[The low tension, telegraph and miscellaneous systems 
along with tests of the plant will be covered in the next and 
last article of this series.] 


+ + + 


“LARGEST DYNAMO IN THE WORLD” 


This is the title of a pamphlet written in 1898 by S. H. Short 
and published by the Walker Company, of Cleveland, Ohio. It 
contains pictures and description of the “monster” 4,000 hp. 
dynamo the Walker Company was building for the Boston Ele- 
vated Railway Co., at that time. This dynamo was operated 
at a speed of 75 rev. per min. The diameter over all was 21 
ft. 7 in., and the total weight was 250,000 lb. 

“There seems to be no limit to the capacity to which these large 
generators can be carried,” says Mr. Short. “The development 
that has taken place thus far is an interesting study in view of 
what must ultimately come when we are compelled to provide 
means for the transmission of power for those large schemes 
of propulsion which are awaiting the application of electricity 
in place of steam. What,” he concludes, “will be the limit to 
the size of machines required when our main line steam railways 
are operated by electricity?” 

Mr. Short appears to have been a man with vision. He guess- 
ed right when he said that there seems to be no limit to the 
capacity to which these large generators can be carried. 

He was only half right though in guessing that, in 1917 at 
least, the largest units would be used in furnishing motive pow- 
er for steam railways. The largest unit is now building in the 
shops of the Westinghouse Electric & Mfg. Co., at East Pitts- 
burgh, for the Interboro Rapid Transit Co., of New York, and 
will be used to supply motive power to both the elevated rail- 
ways and the subway. The elevated railways were formerly 
operated by steam; the subway has been electrically operated 
from the beginning. This modern unit weighs about ten times 
as much as Mr. Short’s “monster.” It weighs 2,435,000 Ib. It 
has a capacity of 60,000 kilovolt-amperes, or about 80,425 hp. 
Its capacity is twenty times the capacity of the erstwhile monster. 
Though the 1917 unit has twenty times the capacity of the unit 
of 1898, its physical dimensions are comparatively small in 
proportion to output. The 1898 unit was 21 ft. 7 in. high. The 
1917 unit is only 19 ft. 7 in. high. It occupies a floor space of 
about 52 ft. square. It is a three-stage turbine generator, one 
generator operating on high pressure, one on intermediate pres- 
sure, one on low pressure. All three are connected together to 
form one unit. 


+ + + 
ELECTRICAL CAMP GORDON 


One and a half million feet of No. 14 rubber- covered wire 
will be needed to carry electric current through the inter- 
iors only of the 1,054 buildings now being erected near 
Chamblee and soon to become in reality “Camp Gordon” of 
the new United States army. 

All electric current used in the camp will be served by the 
Georgia Railway & Power Co. under contract with the gov- 
ernment. This service covers about 20 miles of camp streets 
to be lighted by loo-candlepower series incandescents; all 
buildings to be lighted; and all power, for pumping water 
throughout the camp, and for the Rundries and refrigeration 
plants and bakeries and dishwashing machines and whatever 
other purpose it may be called upon to serve. 

It is estimated that the maximum demand will be 300 kilo- 
watts of current for power, 300 for interior lighting, and 50 
for street lighting; that the current consumption per month 
will be approximately 170,000 kilowatt hours, equivalent to 
some 2,000,000 kilowatt hours a year. 
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NUTS. FOR 


THE KNOWING 
ONES 


I would thank you if you would advise me how the V h. p. mo- 
tor described in the book “The Construction of Small A.C. Mo- 
tors and Generators,” by A. E. Watson, could be wound to run 
3600 rev. per min. instead of 1800 rev. per min. I should also 
also know what wire to use. The motor in question is for single 
phase, 6o-cycle, 110-volt current, using split phase starting. 
Could it be made so that the starting could be done with in- 
ternal inductance and resistance, instead of external as given. 
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I have made the motor with the exception of winding the stator. 
I wish to couple same directly on a 500-cycle generator. Have 
tes information on such a 110-volt generator of about % 

w. 

I have built the motor in question and it runs 1800 rev. per 
min. on 60-cycle current, but I would like very much for same 
to be rewound to run 3600 rev. per min. I submit three sketches 
giving details. At present the motor is wound with four poles, 
as you will see in sketch showing wiring, and with starting 
coils between running coils. 

When this motor is changed to run 3600 with same field and 
armature punchings, will it not develop more than 14 hp. Would 
like to get as much hp. as possible. Stanley Knochel. 

t e +$ 


I wish to submit the following reply to the question asked by 
Stanley Knockel on page 36 of the ELECTRICAL AGE for August, 
1917, and reprinted as the first paragraph in this column. It 
concerns the rewinding of an induction motor rated at % hp. 
110 volts, single phase, 60 cycles, 1800 rev. per min. split phase, 
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self-starting, so that it will give 4 hp. at 3600 rev. per min. on 
a 110-volt single-phase, 60-cycle circuit. 

The present windings should be removed, the slots thorough- 
ly cleaned, even so far as to burn them out if necessary. Af- 
ter the burning-out process the slots should be thoroughly 
cleaned with benzine and air dried. 

The insulation in the slots consists of 2 cells of black varnish- 
ed cambric or one cell of o.o10 pressboard and one cell of 
black varnished cambric. The cells to project approximately %4 
in. on each side of the core. The cells are to be placed in the 
slot as shown in Fig. 1. 

cn Or Back 
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After the above. process, proceed to wind the stator as fol- 
lows: the main winding is to consist of two coils, each con- 


_ taining 32 turns per coil of No. 13 round double cotton-covered 


wire. In addition the winding is to have 3 coils consisting of 
20 turns per coil of No. 13 round double cotton-covered wire. 
This means that two coils will have 32 turns, and 3 coils will 
have 20 turns. This is on the basis of coils required: for one 
pole. The pitch of coils and where the different number of 
coils are placed in the core is shown in Fig. 2. 


Stor 


Fig. 2 


The starting winding will consist of 3 coils per pole, one coil 
is to have 30 turns of 1 No. 20 round double cotton- covered 
wire and the other two coils to have each 15 turns of No. 20 
round double cotton-covered. The pitch and location of the 
starting winding in the core is illustrated by the diagram in 


Fig. 3. 
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Fig. 3 


As will be noted, some of the slots have part of the main 
winding and part of the starting winding. This is done to 
make the starting winding distributed over as many slots as pos- 
sible in order that the windings will not build up too thick at 
any one spot. In order to show this more clearly I have illus- 
trated the main and starting windings in the core in Fig. 4. 

There might be some difficulty experienced in getting this 
winding in the present frame due to the clearances between the 
core and the bering brackets, but the winder’s ingenuity must 


Fig, 4 


It will also be noted that the winding is single circuit. It will 
not be necessary to make the winding two circuits, as the 
scheme submitted by the applicant for starting a 1⁄4 hp. motor 
is good enough to cut down the inrush or starting current. I 
do not sce any reason why the resistance and the adjustable re- 
actance that is shown in one of the sketches submitted by the 
applicant, will not be suitable for the rewound motor. 

As to the rating up of the motor, it will be noted that the 
size of conductor is only increased about 25 percent., but due to 
the increase in speed which in turn increases the windage, I 
think it would be safe to get 34 hp. out of the motor at 3600 
rev. per min, as far as the windings are concerned. The core 
will no doubt overheat, but J do not think any damage will re- 
sult from it. The core loss of the motor will also be greatly 
increased on account of the motor not being designed for 2 
poles originally. It would be out of the question to increase 
the rating of the motor more than 34 hp. on account of the 
density in the rotor bars. Above 34 hp. I am afraid the density 


would be so high as to melt the solder between the rotor bars 


and the end rings, which in turn would make the rotor throw 
solder against the stator windings and cause the motor to over- 
heat very badly. 

In winding the main and starting windings, especially those 
coils that happen to occupy the same slot, it would be best to 
put a filler in between the main and starting windings. This 
is done as a sort of precaution from breakdown between the 
two windings. 

After the machine is completely wound and connected up it 
would be best to pour the windings with some good air drying 
varnish and let same dry thoroughly before assembling the mo- 
tor together and putting it back into service. A. J. Porskievies. 

t fF „ 

My answer to the question on page 36 of the August issue as 
to changing the speed of an induction motor, and the size of 
the wire to use in winding the stator is as follows: 

The speed of an induction motor is proportional to the num- 
ber of poles for which it is wound and the frequency at which 
it operates. 

The following formulas are used to determine the various 
values: 
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f frequency. | 
P =. number of Poles. . 
S = speed Or revolutions per te 
e machine in question ö 


f N 2 * 60 
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poles. Then by changing the stator wi 
a 2-pole winding the speed will be incr 
rev. per min, 

Regarding the size of wire 
the full load running current 
ing formula: 


to be used for the stator winding 
must be determined by the follow- 


Í HP X 746 
EB where 
E X EFF. X PF. 
I = full load running current. 
HP = horsepower of machine. 
E = line voltage. 


EFF = efficiency of machine. 

PF = power factor. 

The efficiency of a machine of this size can be considered as 
75 percent., and the power factor will be about the same; then 


HP X 746 5 X 746 
l= 


= = 6.2 amperes. 

E X EFF x PF 110 X 75 X .75 
On a machine of this size a safe allowance of about 3000 am- 
peres per square inch of copper may be made, and by consult- 
ing a wire table it will be found that at a density of 3000 am- 
peres per square inch of copper a No. 16 B & S gage wire will 
carry the required amount of current for the running winding. 
For the starting winding, which will only carry a small amount 
of current, a No. 25 wire may be used. The coils of the 
starting and running winding must all be wound with the same 
number of turns. 

The use of an external starting inductance and resistance 
would change the entire design of the winding. 

As to information in regard to this generator mentioned I 
would suggest dealing direct with some manufacturer. 

T. Schutter. 

+ $ + 


In reply to the question asked by one of your readers in refer- 
ence to rewinding a Peerless A.C. 8 in. fan for 110 volts which 
is wound for 220 volts would say that the information given is 
very light on the motor itself, for a person that has not seen 
one of same. Should the motor be of the induction type, the 
windings on the stator or field are usually connected in series; 


Sketch Showing Series and Parallel Windings 


by connecting two sets in multiple series the fan will operate 
on 110 volts. Am enclosing sketch to make clear the above. 
Should Mr. D. M. Bannister not find the above suitable to his 
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motor, and if he does not get a reply from any other reader, 
J would be pleased to advise him more definitely on the subject, 
as the motor may be of the commutator type, or series motor. 
Stanley Knochel. 
+ $ $ 


In regard to the 220-volt, alternating current Peerless fan 
question: a fan which is wound to run on 220 volts alternating 
and is to be used on 110 volts alternating can be rewound o3 
reconnected. i 

The number of turns depends directly on the voltage; the size 
of the wire depends on the current. To rewind from 220 to 110 
volts, use 1⁄4 the number of turns as are on the 220 volt winding 
and a wire which has twice the cross-sectional area. For ex- 
ample: Assume the 220-volt winding has 100 turns per coil 
and a wire whose cross-sectional area is 100 circular mils. To 
rewind for 110 volts, replace 50 turns per coil and use a wire 
whose cross-sectional area is 200 circular mils. 

To reconnect, the coils or groups of coils of the same polarity 
can be connected in parallel. 

If enquirer will send the writer a more detailed explanation 
of the fan, the writer will send him a sketch for reconnecting, 
if it is possible to make it. T. Schutter. 


+ „ + 
MEASURING RESISTANCE BY VOLTMETER 


Large resistances, those ranging from 1,000 to 1,000,000 ohms, 
can readily be measured by connecting the unknown large resis- 
tance in series with an ordinary voltmeter whose resistance is 
known, and then determining the unknown large resistance by 
simple proportion. | 

First, the resistance of the voltmeter being unknown, it is 
necessary to find it out. This can be done by connecting the 
voltmeter in series with an adjustable resistor and a source 
of constant electromotive force as shown in Fig. 1. 


100 1007 


100 WV 


Figs. 1, 2 and 3 


At the start the voltmeter is connected across the mains to 
measure the service voltage. This is found to be, say, 100. 
Then the adjustable resistor is connected in series with the 
voltmeter and the mains, and adjusted until the voltmeter needle 
Points to, say, 50 volts. We have halved the voltage by doub- 
ling the resistance; that is, we have adjusted the resistor until 
its resistance is exactly equal to the resistance of the voltmeter. 
The resistance of the resistor is found to be, say, 2,000 ohms. 

€n 2,000 ohms is also the resistance of the voltmeter. 

Knowing the resistance of the voltmeter enables us to use this 
pressure- measuring instrument for measuring the ohmic resis- 
tance of a body whose conductivity is extremely low. In this 
= instead of putting a voltmeter of unknown resistance in 
series with a resistor of known resistance, we put a voltmeter 
of known resistance in series with a resistor of unknown resis- 
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tance—just the other way around—and connect the combina- 
tion across a direct current source of supply, as shown in Fig. 
5 

First short circuit the resistor and note the voltmeter reading. 
It reads, say, 100 volts. Then remove the short circuit and read 
the voltmeter again. It now reads, say, 10 volts. The voltage 
across the mains being 100, the voltage across the voltmeter 
plus the resistor being 10, it follows that the voltage across the 
resistor is the difference between these two, or 100 — 10 = 90 
volts. The voltage across the voltmeter itself is the difference 
between the voltage across the mains and the voltage across the 
resistor; that is, it is 100 — 90 = Io volts. 

Then, in accordance with the fact that in a series circuit the 
distribution of potential is proportional to the resistance of the 
circuit if the current be continuous, as it is here, we have: The 
voltage across the voltmeter : the voltage across the resistor :: 
the resistance of the voltmeter : the resistance of the resistor. 
We have found above that the voltmeter has a resistance of 


2,000 ohms. Hence 
10 : (100 — 10) :: 2000 : X 
10 : 90 :: 2000 : X 
90 X 2000 
x = = 18000 ohms. 
10 


It is also worth while to know that an unknown resistance 
may be determined in terms of a known resistance by connecting 
both resistances in series with each other and a suitable source 
of potential, and measuring with a voltmeter the respective 
differences of potential across the terminals of the two resist- 
ances. The value of the resistances will be to each other as 
the relative differences of potential. Fig. 3. 


«„ X & 


In figuring the size of wire how do you find the percentage 


loss or drop; that is, the volts lost in a circuit? A. P. Wynne. 
For a two-wire direct current circuit, the voltage drop or 

loss can be calculated from the formula: 

(1) Volts drop = 21.4 X distance in feet X amperes 


cir. mils 
Conversely, the size of wire can be calculated, if the re- 
quired voltage drop is known from the formula: 
(2) Cir. mils = 21.4 X distance in fect X amperes 


volts drop 


The distance in feet is the length of run from the supply 
point to the load. If the load is concentrated at one point, it 
is the total length of the circuit, or one-half the total length 
of wire used. 

For example, suppose a current of 100 amperes is carried to 
a motor 200 ft. away by a No. oo feeder. What is the drop 
in voltage? Substituting in formula (1) above we have: 

Volts drop = 21.4 X 200 X 100 


= 3.2 volts. 
133,000 

Any direct current two-wire circuit can be calculated by 
means of these formulas. It is more convenient though to use 
a table or a chart. Tables and formulas for this purpose can 
be obtained from wire manufacturers. The “Simplex Manual” 
published by the Simplex Wire & Cable Co., 201 Devonshire 
Street, Boston, Mass., contains just the information you are 
looking for. Better write and ask for it. 
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CATALOGUES AND PAMPHLETS 


Defender Automatic Regulator Co., St. Louis, Mo., has just 
published Bulletins J, K, L, M, N, O, G and R. 
l 4x + R 
Edison Storage Batteries for use in storage battery loco- 
motives are considered somewhat at length in Bulletin 806, 


issued last month by the Edison Storage Battery Co., of 
Orange, N. J. 


* + * 


Arrow Electric Co., Hartford, Conn., is distributing a fold- 
er of its Arrow E. standard plug. This plug is separable. 
It will fit any socket outlet and the plug cap will fit any 
standard receptacle or base. 

+ $ $ 

Landers, Frary & Clark, Center street, New Britain, Conn., 
manufacturers of electrical appliances, will build a one-story 
addition to their plant, about 50 by 225 feet, to cost $35,000. 
A new catalogue has been issued. 

$ $ + 

National X-Ray Reflector Co., Chicago, Ill., has issucd an 
industrial lighting number of Eye Comfort. One section is 
devoted to “Beehives,” a line of industrial lighting reflectors 
comparable in efficiency with the well-known X-Ray win- 
dow line. 

+$ + +$ 

Motor-generator Sets for all purposes are treated of in 
Bulletin 181 which is now being distributed by the Crocker- 
Wheeler Company of Ampere, N. J. It is freely illustrated 
with the various types of synchronous and induction motor- 
generator sets made by this company. It also contains il- 
lustrations of Crocker-Wheeler Ward Leonard balancer sets. 

+ + + : 

Crouse-Hinds Imperial flood light projectors and reflectors 
are shown and described in Bulletin 803, dated July 20, 1917, 
issued by the Crouse-Hinds Co., Syracuse, N. Y. On pages 
20-21 there are excellent half-tone illustrations showing ap- 
plication of flood light projectors for protecting factories 
from destructive minded alien enemies. 

+ + + 

Oil Circuit-Breaker Accessories is the title of a bulletin 
recently issued by the Westinghouse Electric & Mfg. Co. 
Trip-magnet frames and coils are listed for obtaining under- 
load, undervoltage, overload, overvoltage, series and shunt 
trip. There are described and listed: signal switches, in- 
verses-time element attachments; bell-alarm signal-contact 
attachments; bell-crank accelerating devices; universal 
mounting brackets for mounting breakers, instrument trans- 
formers, and other accessories on the rear of the panel or on 
a separate pipe or angle-iron frame. 

«2 +` * 

Hughes Electric Heating Co., Chicago, III., has issued a 
valuable catalogue on electric ranges. One of the interesting 
features is a discussion of novel ways of installing small 
electric ranges in one, two and three-room apartments, There 
are also a number of photographs of leading apartment hous- 
es which have been completely equipped with Hughes rang- 
es, as well as domestic science schools which use this equip- 
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+ $ + 
General Electric Co., Schnectady, N. Y., has issued the fol- 
lowing new bulletins: . 
Ventilated Commutating Pole Railway Motor. 
Safety First Enclosed Lever Switches. 
Vacuum Tube Lighting Arresters. 
Pressure-Controlled, Speed-Regulating Panels with auto- 
matic Pressure Regulator. 
Varnished Cambric and Paper-Insulated Cables. 
Wires and Cables General. 
Splicing Materials and Junction Boxes. 
Conductors Insulated with Vulcanized Rubber Compound. 
+ + + 
Why Light Bills Go Up and Down is shown graphically in 
a black, white and stippled chart that accompanies Monthly 
Sales Service for September issued by The Society for Elec- 
trical Development. It shows, for example, that daylight 
ceases at 4 p. m. in January and doesn’t reappear until about 
8 a. m. In the interval between 4 p. m. and 8 a. m. electric 
light is used during the hours that are not devoted to sleep. 
The chart shows that there are about three times as many 
hours in a January day when electric light must be used 
as in a June day. That is why the January lighting bills 
are often three times as much as the June lighting bills. 
$ $ + 
Synchronous Motors for Power Factor Correction.—The 
Westinghouse Electric and Mfg. Co., has recently issued an 
enlarged circular on the theory and application of synchron- 
ous motors for power factor correction. The publication fur- 
nishes a clear and concise explanation of the underlying 
principles of power factor correction and its control. A set 
of accurately plotted curves, accompanied by examples 
showing their application to cases in actual practice, are 
shown. These curves give the operating man and those un- 
versed in technical calculation, a simple graphical solution 
for all problems in power factor correction likely to arise in 
ordinary practice. Illustrations and detail descriptions show 
standard Westinghouse machines for capacities from 200-kva. 
to 15,000-kva. and for all commercial voltages from 220 to 
6600 volts. Exact operating figures, furnished in several 
cases by members of operating staffs of the companies con- 
cerned, show the success of synchronous motors in improv- 
ing operating conditions. 
+ + + 
According to Commerce Reports, American electrical irons, 
toasters, warming pads, etc., could find an increased sale 
through intelligent sales methods in the State of Rio Grande do 
Sul, Brazil. This trade was formerly monopolized by Ger- 
many. Correspondence with dealers conducted in Portu- 
guese, or at least in Spanish. Attractive literature should be 
sent at Once accompanied by a statement of the best possible 
terms, f. o. b. New York prices, and discounts. Data showing 
volume and weight of goods packed for export should also 
be given. Three months are often required for a reply from 
this section of Brazil, and it is best to give at once all possible 


information. In the distribution of electrical goods, generał- 


snd 
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ly, it is better for exporters to deal directly with the im- 
porters and not place all chances of success or failure in the 
hands of a general agent. Of course the American exporter 
must be equipped for handling foreign business direct if this 
plan is adopted. : 

A list of electric light and power companies, hardware 
dealers, drug stores, and general stores handling electric ap- 
paratus in the State of Rio Grande do Sul, Brazil, may be ob- 
tained from the Bureau of Foreign and Domestic Commerce, 
Washington, D. C., or its district or co-operative offices by 
referring to file No. 90336. 

2 + + l 

Society for Electrical Development.—All-the-year-round 
activities are pictured and described in “Aims and Achieve- 
ments,” a review of the society’s work which has just been 
issued, It presents the reasons for the society’s existence, 
giving an insight into the constructive work it is doing for 
its members and the electrical industry. Upon request, a 


copy will be sent free to anyone interested. 
«/ + $ 


NEW BOOKS 
Electrical Machinery 


This is one of the several excellent books compiled by Terrell 
Croft for use by practical electricians. It is published by the 
McGraw-Hill Co., Inc., New York, and costs $2. It measures 
8 x 5½ in., has 317 pages, and contains 302 illustrations. Much 
of the material has to do with installation and operation. It is 
devoid of mathematical analysis, as it does not concern itself 
with details of design. These details are omitted, says the au- 
thor, for two reasons: first, our electrical manufacturers build 
and sell perfectly good electrical apparatus much more effective- 
ly and economically than can any one who is not regularly en- 
gaged in the business. No one has to design his own apparatus 
—he can buy it in the open market; second, it requires a lot of 
special knowledge and mathematics to design electrical ma- 
chinery. Those, therefore, who are interested in designing elec- 
trical machinery will have to turn to works devoted to that pur- 
pose. Those who are interested in installing and operating 
electrical machinery will find in this book much that is helpful, 
and what isn’t immediately helpful will be found both inform- 
ing and entertaining. The illustrations, like the illustrations 
in all the Croft books, are original and clear. The text is such 
that any one who can read English will get the meat without 
much effort. It is easy reading. 


+ X 7 
Exporters’ Encyclopaedia 


Subscription price, including the Exporters’ Review, $7.50. Pub- 
lished by the Exporters’ Encyclopaedia Co., 80 Broad Street, 
New York City. 

The thirteenth (1917-18) edition of the Eporters’ Encyclo- 
paedia, which has just been issued, should be of great value to 
the American manufacturer who is getting his first experience 
handling export inquiries and orders, as it covers every ques- 
tion that comes up in making an export shipment, from the 
initial step of packing to the arrival of goods at final destina- 
en The arrangement of the information is such that all the 
shipper needs to know is the country or port to which the goods 
to be shipped. The various regulations that apply as to 
packing, documentation, etc., are covered separately for each 
country. 

Every practical shipping route from the United States is 
shown for each country; also the frequency of sailings, loading 
piers, and other data required by the shipper. Fac-similes of the 
71 5 lar documents required, with translations of same from the 
a language into English, are shown; also the costs of cer- 
i 10n, etc. A new feature in the 1917-18 edition is a series 
fe (sixty-four all told), separate maps being shown for 

ountry. It has 1315 pages. 
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Mobile Electric Co. reports much brighter prospects due 
to increased business activities, especially in shipbuilding. 
+ p + 
The West Virginia Traction and Electric Co. reports that 
the new transmission line being built at Morgantown, is 
about two-thirds completed. 
* + * 


Hazard Manufacturing Co., Wilkes-Barre, Pa., announces 
the appointment of George B. North, as general sales mana- 
ger, with offices at 533 Canal Street, New York City. 

' + +> + 

National X-Ray Reflector Co., of Chicago, announces the 
appointment of Harvey B. Wheeler, as supervising engineer 
with offices at 120 West 11th Street, Kansas City, Mo. 

$ & $ 


Fore River Shipbuilding Corporation, Quincy, Mass., has. 
its new extensions and equipment about ready for use, and 
these will facilitate the building of 75 ships, orders for which 
are in hand. There are about 8,000 men employed, and the 
pay roll runs up to $150,000 per week. 

«% p 4 


H. M. Byllesby & Co. have contributed to the Govern— 
ment one brigadier general, one captain, three first heuten- 
ants, one second lieutenant, four unassigned officers in the 
officers reserve camps, one wireless operator, five privates im 
the army, one chief yeoman and two yeomen in the navy. 


x $ „ 


Westinghouse Electric & Mfg. Co. has recently established 
a course in foundry work for those of its employees between 
the ages of 17 and 21 years who have completed at least the 
eighth grade of public school or its equivalent. Classroom 
instruction will be given during the course on blue print 
reading, mechanical drawing, shop problems and metallurgy, 
particular attention being given to the alloys of iron and 
copper. The idea of the company is to give those desiring it 
a thorough knowledge of this important phase of its work. 

+ $ $ 

Union Electric Company, Pittsburgh, Pa., has moved into 
its new five-story building at 933-935 Liberty Avenue, occupy- 
ing all space on the five floors. The new quarters afford 
greatly increased room for housing its large stock of goods, 
and gives better facilities for handling orders and displaying 
equipment. 

+ + + 

George Cutter Company, South Bend, Ind., announces the 
appointment of R. W. Ten Broeck and A. B. Sonneborn as 
sales representatives for the state of Michigan. They have 
established offices at 426 Ford Building, Detroit, Michigan. 
In connection with the sale of street and industria] lighting 
equipment, switches, panelboards, switchboards, cutout boxes 
and other products of the George Cutter Company, an engin- 
eering department will be maintained for the purpose of 
drawing up plans and specifications for the installation of 
such equipment. Both Mr. Ten Broeck and Mr. Sonneborn 
are well and favorably known to the electrical trade, especial- 
ly in the Detroit territory. The former was associated with 
the Packard Motor Company for a number of years, later 
with the Davis Slate & Manufacturing Company, and for 
the past two years with the Mutual Electric & Machine Co., 
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= $ 17 and during the past year was dis- 
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PURELY PERSONAL 


Edward L. Frantz has disposed of his interest in the Franz 
Premier Company, Cleveland, Ohio, and resigned as vice- 


President and general manager, thereby severing all connec- 
tion with the company. l 


+ * 4 


A. Hall Berry, the well-known manufacturers’ agent was 
recently on a Western trip and went into the dining car for 
breakfast. A scout for ELECTRICAL AGE heard the waiter in- 
quire of Mr. Berry: “Will you have bread and butter, too, 
sir. It is ten cents extra.“ “Yes, I will,” said Mr. Berry, 
“nothing is too good when one is traveling.” 


+ + + 


William F. Eastman, general manager of the Technical 
Journal Co., Inc., publishers of ELECTRICAL ENGINEERING, has 
resigned his position in order to enter the Reserve Officers 
Training Camp at Plattsburg, N. V. He has been assigned 
to the artillery division and expects to qualify as a first 
licutenant. 

+ $ + 


Lawrence N. Siler, a mechanical and electrical engineer of 
The J. G. White Management Corporation, New York, N. 
Y., has been assigned to the engineering staff of the Manila 
Electric Railroad and Light Company, Manila, P. I., which is 
being operated by the management corporation. 


+ $ + 
Harold V. Bozell, for the past 9 years professor of elec- 
trıcal engineering at the University of Oklahoma, and who 
has been spending the past year at Yale University on Sab- 
batical leave, has resigned the Oklahoma position to become 
assistant professor of clectrical engineering at the Sheffield 
Scientific School of Yale University. 


$ $ * 

W. C. Austin has been tansferred from the staff of traveling 
auditors of The J. G. White Management Corporation, New 
Vork, X. Y., to the position of auditor of the Eastern Penn- 
sylvania Railways Company. This utility furnishes railway 
and electric service in Pottsville, Pa., and vicinity, and is 
operated by the management corporation. For a number of 
years Mr. Austin was treasurer and auditor of the Otsego 
and Herkimer Railroad Company (now Southern New York 
Power and Railway Corporation), Cooperstown, New York. 


+ $ +$ 

W. B. McSpadden, new business manager of the City Light 
& Water Company, of Amarillo, Tex., says: There are no 
old-fashioned irons for sale in the city of Amarillo. This 
fact became known when, while in conversation with one 
of the women who is in charge of the local Red Cross work, 
Guy W. Faller (general manager of the company) was in- 
formed that the Red Cross women had been to every hard- 
ware store, furniture store, and every other place of busi- 
ness which should handle flat-irons, and none of them had 
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A. P. Tills, commercial manager of the Northern Idaho & 
Montana Power Co., Kalispell, Mont., advises that new uses 
for electric ranges are found every day. Here is the latest 
the quotation being from a local newspaper: Mrs. Frank 
J. Kerns, 528 Third Avenue F., used her Westinghouse au— 
tomatic range to hatch chickens last weck. Old mother hen 
refused to set longer on the eggs on account of the extreme 
hot weather. Mrs. Kerns immediately transferred the eggs 
from the nest to the oven on her electric range and to her 
surprise the next morning she had 14 little chicks. All are 
alive and doing well.“ 

* * * 


OBITUARY 


Henry B. Grier, secretary-treasurer of Gill Brothers Co., 
Steubenville, Ohio, died at his home in that place on July 11. 
+$ $ + 

Stephen H. Goddard, for many years prominently identified 
with the electrical industry, died recently at La Canada, Cal. 
Mr. Goddard was formerly vice-president of the Electrical 
Review. 

$ + % 

Arthur Kneisel, national treasurer of the American Associa- 
tion of Engineers died in Chicago, on August 17, 1917. He 
was one of the original promoters of the association and was 
secretary up to this year. At the time of his death, he was 
president of the Utilitics Development & Sales Company. 

* ofe $ 

Ernest H. Haughton, gencral manager of the Bryan-Marsh 
Division, National Lamp Works of General Electric Co., at 
Chicago, was killed by the overturning of his motor car 
near Paul Smith’s in the Adirondacks on August 22. Mrs. 
Haughton was also killed. Their two children, a girl of 11 
and a boy of 5, were also in the accident but escaped unhurt. 
Mr. Haughton was widely known in the electrical field. To 
those who knew him well, he combined in rare measure un- 
usual masculine physical vigor with almost feminine ten- 
derness of heart. He was the life of the summer conferences 
of lamp manufacturers at Association Island. His sudden 
and tragic death is much lamented by his many friends and 


acquaintances in the electrical industry. 
$ + + 


ASSOCIATION NEWS 


Association of Iron and Steel Electrical Engineers. 
Eleventh annual convention, Philadelphia, Pa., Bellevue— 
Stratford Hotel, September 10-14. 

International Association of Municipal Electricians. An- 
nual convention, Niagara Falls, N. V., September 1114. 

Northwest Section, National Electric Light Association. 
Annual convention, Spokane, Wash.; September 12-15. 

American Electrochemical Society. Annual convention, 
Pittsburgh, Pa., October 3-6. 

National Electrical Contractors’ Association. Annual con- 
vention, New Orleans, La., October 10-13. 
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American Washing Machine Manufacturers’ Association 
will hold its next meeting at Chicago, III., on September 
12-13, 1917. 

$ $ $ 

Pennsylvania Electric Association Section of the N. E. L. 
A. will hold its annual convention September 7-8. War topics 
will be discussed. 

$ + $ 

The Third National Exposition of Chemical Industries will 
be held at the Grand Central Palace, New York, during the 
week of September 24 this year. Last year’s exposition was 
an eye-opener to many people. This year’s promises to be 
even better. Chemistry as a handmaiden to electricity will 


be one of the features. 

+ 4X 4 

Jovian Order, as already announced in these columns, has 

decided to suspend all dues payment for those members who 
enter military service, suspension to be during the period of 
enlistment. This Order is finding it difficult to secure the 
names of all its members who enter military service. All 
Jovians who have entered the service are requested to send 
word to that effect to Ell C. Bennett, Syndicate Trust build— 
ing, St. Louis, Mo. . 

e X 4 


Bronx International Exposition to be opened next spring 


will commemorate the 300th anniversary of the settlement of 
the Borough of the Bronx, New York City. It will be a 
permanent exposition, on the plan of Shepherd’s Bush and 
Earl’s Court in London. Educational in conception, it will 
embrace the latest and greatest products along artistic, scien- 
tific, and industrial lines. Models and early forms of well 
known mechanical and electrical apparatus will have a per- 
manent place, in somewhat the same way as Watt’s engine 
and Stevenson’s locomotive are placed in the South Kensing- 
ton Museum in London. The exposition will be located at 
East 117th Street and the Bronx River. It will cover 25 
acres. It will be open from May 30 to November 1, 1918, 
and at the same time during following years. 
$ $ % 

National Committee on Gas & Electric Service, Munsey 
Building, Washington, D. C., has received the following letter 
from the Secretary of War, transmitted through Col. I. W. 
Littell, in charge of cantonment construction: 


aan office wishes to express its appreciation of the very 
With ¢ Service rendered by your committee in connection 
a a vng the problem of obtaining electric power and gas 

19 01 D ere required for the cantonments for the National 
1 ue to the information furnished by your committee, 
b Se amount of investment in temporary power plants has 
Pen 1 to the government. 
with e did not permit using your services in connection 
. ational Guard Camps in the Same manner as they 
1 in connection with the National Army Canton- 
Proven 0 even under these circumstances your services have 
work ery valuable in connection with the National Guard 


3—This office 
the unifor 
tatives. 


also wishes to express its appreciation of 
m courtesy and efficiency of your local represen- 


* ofe 2 

5 Council has just created a War Inventions 
ie 5 Messrs. H. W. Buck, A. N. Greene, 
Bard 1 a irkby, to co-operate with the Naval Advisory 
en er departments at Washington if desired in 
the „ 10 engineers of war problems now before 
solution b ment and for which there are opportunities for 
oe i means of inventions. It also created a commit- 
Menon Messrs. George J. Foran, E. B. Sturgis, A. 
pile such 55 and A. D. Flinn, which is to collect and com- 
will enable 55 regarding engineers of the country as 
epartm € committee to co-operate with the different 

ents of the Federal Government on request and to 


2. Making a giant steam turbine. 
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assist in supplying the Government's need for engineering 
services. While the Council comprises only members from the 
four founder societics and of course can claim no right to 
speak for members of other societies nor for engineers at 
large, the Council members feel that the body will not have 
accomplished the results for which it was created unless it 
early establishes means of cordial co-operation with engin- 
eers, organized or otherwise, Every effort toward this end 
is contemplated. E 
$ $ + 
Electrical Motion Pictures will be a feature of the third 
National Exposition of Chemical Industries which opens on 
September 24, at the Grand Central Palace, New York. The 
pictures to be shown are as follows: 
1. Hydraulic power development. (4 reels.) 
(General Electric Co. 
I recl.) 
(a) Handling pig iron. 
(b) Filling the cupolo and pouring castings. 
(c) Machinery and assembling the castings. 
3. Generation of electric power. (2 reels.) 
Transmission of electric power. (I reel.) 
5. The fixation of atmospheric nitrogen by electricity at 
Niagara Falls. (American Cyanamid Co.) and 
feeding the soil with the products. (2 reels.) 
6. The king of the rails. (General Electric Co. or The 
evolution of transportation. (3 reels.) 
«„ 4 „ 
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In electrical transmission line construction spans are di- 
vided into three classes. Long spans range from 500 to 
800 ft.; medium spans from 300 to 500 ft.; short spans are 
less than 300 ft. 


> 


% * * 

Full line voltage should never be thrown directly on 
a synchronous motor at rest. The current drawn from the 
line at full voltage, while the motor is at standstill, would be 
approximately 4 to 6 times the full load current. A starting 
voltage lower than the line voltage must be provided. 

. $ $ + 

The dry battery is a modified form of the well known Le- 
clanche battery. The Leclanche battery employs a zinc rod 
and a so-called “carbon” rod immersed in a solution of sal 
ammoniac. The “carbon” rod is made of powdered carbon and 
black dioxide of manganese. Both dry battery and Leclanche 
battery give an electromotive force of about 1.8 volts. 

+ $ +$ 

It is possible by a combination of two single-phase trans- 
former connections to change any polyphase system into any 
other polyphase system, or to that of a single-phase system. 
The transformation from a two-phase system to a single-phase 
system, for instance, is effected by porportioning the windings. 


It is merely a matter of elementary geometry and common 
sense. 


bo 4 4 
Commenting on the results of a recent canvass made by a 
committee on engineering education, H. W. Buck, past-presi- 
dent of the American Institute of Electrical Engineers, says 
that in the opinion of some 5000 men best qualified to pass 
judgment, that man is best fitted for success as an engineer who 
has 13 percent. of technical knowledge and 87 percent. of broad- 


er qualifications such as judgment, character, and human under- 
standing. l 
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NOTICE TO READER 


When you finish reading this magazine cut this out 


Paste it on the front cover; place a I-cent stamp on this 
notice, hand same to any postal employee and it will 
be placed in the hands of our soldiers or sailors at the 
front. No wrapping—No address. 
A. S. BURLESON, 
Postmaster General. 


The most important item in the cost of a transmission line, 
says F. K. Kirstern in a paper on Transmission Line Design“ 
in the Proceedings of the A. I. E. E., is the cost of the supports 
for the line conductors. 

+ e „ 

The Electrician of London, says that the taking over of every 
gas car in Germany for government use has stimulated the use 
of the electric vehicle. Lacking lead for storage battery pur- 
poses, it is said that the electric vehicles now in use there are 
employing modified forms of the old type gas battery. 


$ + + 
The new business department of the Denver Gas & Electric 
Light Company is extending its activities to the selling of 
flood-lights. At present it is arranging to install such ap- 
paratus at the Country Club to illuminate the tennis courts 
so they may be used for night playing. In the winter the 
courts will be flooded and used as a skating rink. The flood- 
lights will also be used for the rink. 
+ + 7 
During several years past, from fifteen to thirty engineering 
teachers have spent part of their summer vacation at the East 
Pittsburgh works of the Westinghouse Electric & Mfg. Co., in 
getting acquainted, not only with the apparatus manufactured 
by this company but also with its engineering designers, com- 
mercial engineers, and works executives. This year there are 
24 men from 17 different states and from Canada and Japan, 
representing 23 different engineering schools. 


1 4 4 

About 500 men are at work on the construction of the great 
power plant of the Toledo Railways & Light Company, which 
when completed will be one of the largest generating plants in 
the country. Despite the handicaps which the war has caused, 
such as shortage of labor and necessary materials, the construc- 
tion work is less than 30 days behind schedule, which is con- 
sidered a remarkable achievement in view of the unusual con- 
ditions. At the present rate of construction, the first unit ought 
to be in operation by December 1. 

+ X $ 

According to the Electrical Review electrification through 
the Cascade mountains on the Chicago, Milwaukee & St. 
Pau! Railroad is in full swing and it will be only a short 
time before the St. Paul's second electrified zone will be in 
operation. The St. Paul will spend several millions in the 
Cascades. The electrification from Othello, Wash., to Seattle 
and Tacoma will add 211 miles to the electric lines, making 
a total of 651 miles under operation from mountain water- 
generated power. This gives the St. Paul, in addition to be- 


ing one of the longest railway 
ing the longest electric railwa 
substations will be built in th 
current to the railway, 
Hyak, the east portal of 
Black River junction an 


systems, the distinction of be- 

y in the United States. Eight 
e new zone for delivery of the 
located at Taunton, Doris, Kittitas, 
the Snoqualmie tunnel, Cedar Falls, 
d the Tacoma shops. 
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In the hearing before the up-state Public Service Commission 
on the 6-cent trolley fare cases, Prof. Thomas Conway, Jr., pub- 
lic utility expert of the Wharton School of Finance, testified that 
while the up-state electric railway companies of New York in 
1916 gained 65.7 percent. in gross income over 1917, they suffer- 
ed a decrease in net income of 70.7 percent. In the same period, 
although the total carfares received had increased 65.2 percent., 
operating expenses increased 67.4 percent. 
124.7 percent. 


Taxes increased 


ÿ2ñ3 4 4 


With 36 electric trucks and as many gasoline vehicles, the 
Denver Gas & Electric Light Company has found it necessary 
to increase its garage facilities. Until recently, the company 
has been using a garage which was built in 1910, but the 
business has grown so much since that time, and so many 
more automobiles had to be used, that the old garage was 
entirely inadequate to take care of the present fleet of trucks. 
It now has a new building for storing, repairing and charg- 
ing cars. The place where the electrical vehicles will be 
stored is so constructed that 20 automobiles may be charged 
at the same time. 


+ + 


A window display of the Glenwood Light & Water Company, 
of Glenwood Springs, Colo., shows fruits and vegetables in pro- 
cess of being dried by an electric fan. Four racks made of 
light wood with wire mesh bottoms are set up in front of a 10- 
in. Westinghouse fan. Each rack is large enough for 6 at. of 
material. A watthour-meter indicates the exact cost for each 
run. In an advertisement in the local papers the company asks 
housewives to bring their fruits and vegetables and have them 
dried free of charge. Reference is made to Farmer’s Bulletin 
No. 841, which describes the process. 


+ + + 


Evidence of the economy of central station service as op- 
posed to service of similar character performed by isolated 
plants is shown in the following paragraph from a recent letter 
by J. F. McGuire, manager of Northern States Power Company, 
Minot, N. D. . 

“It cost Ward County $455.93 for electric lighting during the 
year 1915, the electricity being furnished by this company. The 
year before when the county manu factured its own electricity 
the cost amounted to $2,175.00 not figuring the depreciation and 
interest on the $4,200.00 plant, and with increased cost of 
gasoline the price would run still higher.” 

+ + ** 


Through the agency of the national committee on gas and 
electric service of the Council of National Defense a num- 
ber of electric light and power companies have arranged 0 
loan men to the Quartermaster General’s department to visit 
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plants where electric apparatus is in process of manufacture, 
to supervise progress and expedite delivery. The services of 
these experts will be voluntary. Seven of the largest elec- 
tric light companies have also furnished Col. Littell a number 
of men to act as purchasing agents to assist the purchasing 
department of the Quartermaster General’s Corps. 


+ „ 4 


Plans are practically completed, and arrangements made, 
to replace the old four ampere quartz vapor lamps in the tur- 
bine room of the Water Street plant, Toledo, with “four-in- 
one” lighting units. Each unit will contain a 500 watt Type 
C mazda lamp. The plans provide for 54 of these lighting 
units in the turbine room, and about 20 in the boiler room. 
The lighting of the plant will be greatly improved by this 
change. 

$ + > 


Nearly one million tons of coal represents the amount of 
fuel which will be saved to the country by Byllesby electric 
properties during 1917 because of the great extent to which 
their electrical requirements are supplied by water power or 
are generated with natural gas fuel. This means that the 
amount of electricity generated during the year by Byllesby 
properties by water power or natural gas would require one 
million tons of steam coal if generated in coal fired steam 
stations. One million tons of steam coal represents nearly 
$4,000,000 at present prices. The natural gas fuel used is pur- 
chased by he companies under long term contracts at low 
prices. 

+ + + 

The drive the Railroad’s War Board is making to get rail- 
roads and shippers of the United States, as an imperative step 
in national defense, to make every freight car do the work 
that two did before the war, is having telling effect. Reports 
just received by the board indicate prompt acceptance of its sug- 
gestion that loading freight cars 10 percent. in excess of their 
marked capacity would be equivalent to adding immediately to 
the supply of available equipment approximately 200,000 cars. An 
agreement .reached last month by all shippers of tidewater 
bituminous coal to pool their coal at the ports of New York, 
Philadelphia, Baltimore and Hampton Roads, will, it is esti- 


mated, effect such a saving in the use of coal cars as to enable 


the railroads to haul to these ports 6,640,000 tons more than 
they did last year when they hauled 31,000,000 tons. „These ar- 
rangements will, it is expected, help to better the adverse condi- 
tions under which all public service companies have been oper- 
ating. 

Rx & è 


Some time ago the commercial department of one of the 
Byllesby utilities was unable to secure the power business 
of a prominent concern for a new plant which was being 
Started because of the familiarity of the proprictor with gas 
engines and their operation. At a cost of $5,000 a gas power 
plant was installed. Recently the piston rod in one of the 
gas engines broke and after working two days and two nights 
continuously to repair it without success the proprietor pur- 
chased a 75 h.p. electric motor to be shipped by express from 
New York City for which a bonus of $200 was paid for im- 
mediate delivery. 

There is a $5,000 gas engine now for sale at Fort Smith. 


+ ++ + 


According to the Proceedings of the A. I. E. E. it is only 
within the last few years that users of underground cables have 
begun to realize the importance of disposing of heat due to 
Copper and other losses. Conduit lines were designed 15 or 
More years ago with the idea that there would be from three 
to five watts lost per foot of cable. Even engincers seemed to 
have a sort of blind faith that these watts would get away 
somewhere, somehow. No one ever stopped to consider what 
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would happen in case these watts did not get away. However, 
we have found out in the school of experience. The lesson has 
been costly, but it has been learned. It is scarcely exaggeration 
to say that as much skill is required to design a conduit line as 
to design a dynamo. Probably there are more breakdowns at 
the present time in joints than in al] the rest of a cable system. 
The problem is to dispose of heat. This may be done in two 
ways: (1) by minimizing the amount produced, (2) by quick- 
ly conducting away the heat that is produced. The first is large- 
ly the problem of the cable manufacturer. 


d a & 

The Lorain (O.) County Electric Co. has recently closed a 
contract with George J. Hagen & Co., of Pittsburgh, for a 
steam jet ash conveyor system. This system will be used in 
connection with type E stokers which are being installed. 
The present method of handling ashes is by wheelbarrow. 
Two men are employed continually on this work, and the 
labor cost per ton of ashes handled averages $1.25 according 
to estimates which have been prepared. The cost of opera- 
tion with the new system installed, including labor, steam 
used and maintenance, will be, according to the estimates, 
33 cents a ton of ashes handled. Approximately ten tons of 
ashes are handled daily, and the cost of the entire installation 
will be about $1,600. 


2 ¢ „ 


In the charging of electric vehicle batteries, two general meth- 
ods of converting the alternating current into direct current are 
available—by the wave motor-generator sets and by mercury 
rectifiers. At first, many motor-generator sets were used, and 
they still are used where sizes are required larger than it is yet 
feasible to build rectifiers. It was soon found, however, that 
charging a battery from a motor-generator set while the battery 
was in service caused objectionable noise on the telephone lines, 
due to the interruptions of the current at the commutator bars. 
While this noise could be reduced by the use of specially design- 
ed sets, considerable extra investment was necessary, in addi- 
tion to maintenance charges and the necessity for the services 
of an electrician, making the motor-generator set an unprofitable 
venture for medium and small sized exchanges. As a result, 
the mercury rectifier has been practically adopted as standard 
for charging telephone exchange batteries. As there are no 
mechanical devices in a rectifier to cause noise, the problem of 
keeping the hum of the alternating current out of the telephone 
circuits can be taken care of by purely electrical means. There 
is nothing in the apparatus itself that would tend to make the 
noise any greater at one time than another and, therefore, a 
design that is once made adequate as to noise suppression, will 
always remain so. 


Rx + + 

The storage possibilities on many of the more important New 
England streams have been developed systematically for the 
benefit of the power users as a whole, says the Stone & Webster 
Journal, and a close co-operation of the various interests se- 
cured. Good examples of large storage development are the 
Androscoggin, Presumpscot, Kennebec, and Penobscot rivers 
in Maine, and the Merrimac river in New Hampshire. The 
same cannot be said to be true of the Connecticut, one of the 
largest of the New England rivers. The natural potential 
storage possibilities on the Connecticut are, however, not nearly 
so good as on the streams of Maine, where in innumerable 
cases large natural lakes exist initially which furnish an excel- 
lent means for development of storage at low cost. In the case 
of the Connecticut, the natural lakes and ponds are with few 
exceptions relatively small and scattering. The Androscoggin 
river in Maine forms an interesting comparison, as it has over 
eight times the storage possibilities that the Connecticut has 
above Orford, N. H., where the drainage area is practically the 
same as that of the entire Androscoggin. | 
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PORCELAIN FUSELESS ROSETTE 


The tendency of underwriters is to prevent open contacts, as 
much as possible, on cleat wiring. The wiring code in many 
cities has been revised during the last year to includc rules against 
exposed terminals on wiring devices for such use. To meet the 
more rigid requirements the Arrow Electric Company, of Hart- 
ford, Conh., has brought out two new devices for cleat wiring 


Porcelain fuseless rosette and base for interchangeable line. 
Arrow Electric Co., Hartford, Conn. 


with concealed terminals. One is a plain, porcelain fuseless 
rosette; the other is a base for the Arrow 20 interchangeable 
brass shell line. 

With this base it is possible to make a complete line of soc- 
kets, key, keyless and pull, with all modifications, such as Ar- 
rolock and extension attachment, and also a complete line of 
pull switches, bottom outlet and rosette switches. 

These two devices with the standard porcelain keyless cłeat 
receptacles, No. 58300 type, offer a complete group to meet the 
need which arises when the requirements for cleat wiring call 
for concealed terminals. 


+ $ + 


BEEKO FIRE ALARM BOX 


The Industrial Commission of the State of New York, has 
approved this form of box for all constant ringing fire alarm 
systems. It has just been put on the market by J. H. Bunnell 
& Co., 32 Park Place, New York. It is claimed to be the best 
small “break the glass” station ever brought out. 

The castings are of soft grey iron, finished in glossy red 
baked enamel. 


Beeko fire alarm box. J. H. Bunnell & Co., 32 Park Place, 
New York 


A back box is supplied when used for surface mounting. 
It is drilled top and bottom to take standard % inch con- 
duit. 

The frame, on which the movement is mounted is drilled 
for mounting on the standard rectangular push switch covers. 

With these advantages the Beeko fire alarm box can be in- 
stalled in any building, new or old work, without the need of 
having or installing special fittings. 


+ 4 * 


RASINDIA 


Engineers and draughtsmen will be interested to hear of the 
marketing of a liquid that will remove india ink from tracing 
cloth without injuring the cloth. This liquid goes under the 
trade name of “Rasindia.” It is made by E. H. Anderson, of 
272 East 199th Street, New York. It costs $1 for a 3-oz. bottle. 
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HEADLIGHT REFLECTOR 


The latest in the way of headlight reflectors for motor cars 
comes from the factory of the Benjamin Electric Mfg. Co., 120 
South Sangamon Street, Chicago, III. It is shown in the ac- 
companying illustrations. This device is based on the fact that 
tilting the headlight downward will produce a more effective 
result for ordinary purposes than any other method, provided 
convehient means can be produced for raising the beam when 
desired. 

This tilting reflector is controlled from the steering wheel. 


LOCKING POSITION 
LEVER CAM 


STEERING COLUMN 
l Fig. I 


Through the use of this reflector the light zone is limited to 
the roadway, and there is no necessity for diminishing the in- 
tensity of illumination. 

The principle of the Benjamin equipment is not to diffuse, or 
dim, but to control the projected light by changing the position 
of the reflector from the steering wheel. 

As shown in Fig. 2, the reflector is pivoted on a horizontal 
axis passing through the lamp center, carefully balanced, and 
held in normal position by a returning spring. At all times thc 
angle of the beam (also the reflector) is under the control of 
the driver. It may be held manually at any desired angle with- 
in its limit of movement, or it may be set at the desired angle 
and fixed there by the locking position lever cam, shown in 
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Fig. 1. The reflector tilting member follows the contour of the 
steering wheel and is within easy reach, regardless of the posi- 
tion of the driver’s hands on the wheel. 

This method of deflection is quite simple mechanically. It 
has the advantage of brillantly illuminating the roadway with- 
out throwing a blinding glare in the eyes of the approaching 
driver. The highest point of the beam, when the reflector is 


- HORIZONTAL SECTION VIEW- 
Fig 2 
set at full-tilted angle, is but 36 in. from the ground. This can 
be made less if desired. 
Fig. 3 is an illustration made from an unretouched photo- 
graph. For this scene the reflectors in the headlight were set 
at full-angle tilt. The screen shown was about 50 ft. in front 


Fig 3 
of the car. Distribution and intensity of light are well shown 
by this illustration. 

In order to get the effective light distribution shown here, the 
reflector itself is made slightly oval, or elliptical. The vertical 
section through the axis is a true parabola. This form of re- 
oo gives a much greater spread than height to the light 

eam. 


+ * + 
NEW NOVALUX FEATURES 


The General Electric Company, Schenectady, N. V., has de- 


veloped a lamp and a light directing device for every possible 
condition of street lighting service. Two new light directing 
Shades have been added to the Novalux street lighting fixtures. 

A new 20-in. radial wave dome reflector, recently developed, 
has a large handhole to enable the socket and lamp to be easily 


removed as a unit. This dome not only adds to the appearance 
of the reflector, but it provides reflecting surface for every ray 
of light above the horizontal. The interior is white enameled, 
even above the socket, so that the only light lost is the small bit 
cut off by the lamp base. | 

The edge of the rim is turned over and then enameled. This 
rolled edge prevents splitting of the enamel during handling, 
or operation, and makes the reflector rustproof. 

The band refractor is a development of the prismatic re- 
fractor which was placed on the market a few months ago. 
It consists of two clear glass bands, one of which fits snugly 
inside of the other. The joints are sealed to make a weather- 
proof union. The inner part is girdled on its outer surface 
by horizontal prisms which refract the light from the source 
at an angle of 10 degrees below horizontal. The outer part 


has vertical diffusing prisms on its inner surface for the 


purpose of spreading the light rays transversely and making 


W 
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100-c-p. series mazda lamp showing distribution with A—2o-in. 
radical wave reflector, B- -in. radical wave reflector— 
dome type, C—Holophane prismatic band refractor 
and concentric reflector. 


the refractor luminous over its entire surface. The two pris- 
matic surfaces come close together when the parts are sealed 
and the inner and outer surfaces of the complete refractor are 
entirely smooth. 

The distribution curve shows that there is a low intensity 
under a low candle-power unit equipped with a bowl refractor. 
The reason for this is that the complete refractor redirects a 
large percentage of the upward and downward light to the 
10-degree angle. 

The refractor being hinged, is easily lowered. The hand 
room in the dome interior facilitates the removal of the lamp 
and socket as a unit, and makes the cleaning of the refractor easy. 
The small size and the shape of the canopy prevent snow and 
ice collecting on it. 


+ * + | 
BROILER FOR HOTEL KITCHENS 


Among the new devices from the heating department of the 
General Electric Co., Schenectady, N. V., is a compact and effi- 
cient hotel broiler. The broiler is an open compartment of 
sheet steel with an angle-iron frame. A sheathed-wire heating unit, 
with two heats, consuming 2500 and 5000 watts respectively, is 
located in the top of the broiling chamber. The top of the 
chamber is provide with 2 in. of heat- insulating material to pre- 
vent radiation of heat upwards. The heating unit is operated by a 
double-pole knife switch located on the top of the broiler 
The broiler is furnished complete with a substantial drip pan 
and a gridiron on which the meat is placed. The gridiron is 
supported below the unit on a movable frame which may be 
raised, or lowered, by means of a lever on t^e side of the broil- 
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The gridiron can also be drawn out of the 
broiler for turning, or removing, the meats. An angle-iron 
stand for the broiler can be supplied at an extra cost. The 
dimensions are, height over switch 30 in.; width 23 in.; depth 
30 in. 


er near the front. 


Electric broiler for hotel kitchen. General Electric Co., 
Schenectady, N. Y. 


With this broiler it is possible to broil about 36 steaks, an 
average of 2 lb. each, per hour. The effective broiling area is 
16 by 23 in., which is sufficient for broiling 12 lb. of steak, 14 
in, thick at one time. 

+ $ 


ELECTRIC TEA WAGON 
D. C. Lamb & Co., Ottawa, IIL, are offering the trade a 
novel line of tea wagons equipped for electrical operation. 
There are eight different styles. All are made of mahogany, 
walnut, or oak. All are equipped with cord adjuster, 10 ft. 


— ldhe 


——ů— — 


Electric tea wagon. D. F. Lamb & Co., Ottawa, III. 


of silk cord and Hubbel receptacles and attachment plug. 
Most of them measure 17 x 27 in. and are 29 in. high, with 
16-in. wheels. The No. 8 tea wagon is made of mahogany, 
is 16 x 24 in., is 28 in. high, and has 14 in. wheels. It is 
finished with red gum shelves and tops. 

+ $ + 


HOLD HEET RADIATOR 


In addition to the Hold Heet electric comb, curling iron, and 
immersion heater described on page 50 of our issue of July, 
1917, the Russell Electric Co., 140 West Austin Avenue, Chi- 
cago, Ill, is offering the trade the Hold Heet electric radiator 
illustrated herewith. This radiator is highly efficient. Its open 
construction assures a draft of heated air similar to that obtain- 
ed from a hot air register. None of the heat is wasted: all is 
fully utilized. 

A strong point about the radiator is its durability. The base 
and top are both made of strong iron castings heavily nickel 
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plated, while the intermediate portion is a blued steel drum. 
This heater is not fragile, and it will not burn out. The top may 
be used as a foot rest. It can be placed under a desk, or kicked 
around without danger of injury. The style illustrated con- 
sumes 660 watts, is 12 in. in diameter, 7½ in. high, weighs 6 
Ib. It retails for $6. 

A 1000-watt heater made up in the same size and style re- 
tails for $7. These sizes are furnished complete with 10 ft. of 


Russell Electric Co., 740 W. Austin Ave., 
Chicago, III. 


Hold Heet radiator. 


asbestos heater cord and separable attachment plug. 1500- and 
2000-watt sizes are also made. 

All heating elements are guaranteed for one year. Other heat- 
ing devices made by this company are shown on the inside back 
cover of this issue. 

R Xx $ 


BELL ALARM ATTACHMENTS 


Many operators desire to have a bell or other signal circuit 
closed by a manually operated circuit-breaker when it trips on 
overload so as to call the attendant's attention. A bell-alarm 
signal contact attachment is being made by the Westinghouse 
Electric & Mfg. Co., of East Pittsburgh, Pa., for accomplishing 
this. The breaker can be tripped manually without actuating 
this attachment, which can be mounted directly on all automatic- 
overload trip cover plates of manually- operated panel-mounting 
or remote-control oil circuit-breakers. 

Rx & & 


THREE PINT PERCOLATOR POT 


A new three-pint percolator pot is announced by the Gen- 
eral Electric Co., Schenectady, N. V. This percolator is of 
solid copper, heavily nickel plated and polished. Both the pot 
and spout are made of formed metal so that there are no 
scams to open and cause leaks. The inside surface is coated 
with tin. The ebonized wooden handle with comfortable grip, 
always remains cool. The biggin (or coffee container) and the 
pump are of aluminum and are combined in one part. These, 


Three pint percolator pot. General Electric Co., Schenectady, 
N. V. 


together with the cover and the aluminum distributor which 
spreads the dripping water over the coffee are removable. 
The pump fits over a short tube which forms a steam chamber 


i l. 
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in the center of a casting in the bottom of the pot. The heat- 
ing unit is clamped to a flat disk which forms the lower section 
of the casting. The heat is thus conducted directly to the short 
tube inside the pot where it is concentrated against the steam 
chamber. With this device, and electricity selling at 10 cents a 
kilowatt-hour, the cost of making 7 cups of coffee is less than 


2 cents. 
+ * $ 


ELECTRIC DRIVEN GRINDER 


A new line of electric-driven grinders and Buffing Lathes has 
recently been developed by the Webster and Perks Tool Com- 
pany, Springfield, O. 

The grinders are provided with high pedestals for floor 


Electric driven grinder. Webster & Perks Tool C o., Springfield, 
O. Robbins & Myers Motor 


mounting. The smaller sizes have a shelf on the pedestal for 
tools, while the larger sizes have a door in the pedestal and the 
interior of the pedestal provides a large compartment for tools. 
Heavy guards cover the grinding wheels. They are provided 
with connections for dust exhausting systems. 

A I hp. motor is used with the smallest size, and a 5 hp. 
motor with the largest, both of Robbins & Myers make. 

1x + + 


OUTDOOR METERING TRANSFORMER 


The accompanying cuts show a new polyphase outdoor meter- 
ing transformer adapted to two phase, three or four wire; also 
three phase, three or four wire. It is made by The Packard 
Electric Co., Warren, Ohio. 

The two-phase set contains two current and two potential 
elements. The three-phase, three wire set is similar to the two- 
phase unit. The three-phase, four wire set contains three cur- 
rent and two potential elements. These current and potential 
Clements are interconnected and properly phased out, which 
makes the polyphase meter installation as simple as the single 
phase. 

The low voltage terminals of the potential elements are por- 
celain bushed and carried through one of the pockets of the 
case, Fig. 1, in a three- conductor flexible cable coded red, 
Breen, and black. The secondaries of the current elements are 
carried through the case in a similar manner. These secondary 
cables are furnished 8 ft. long on standard metering sets, which 
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permits of mounting the meter at a substantial and safe distance 
from the high tension lines. 

The high tension terminals are carried through the case as 
shown in Fig. 1. The current transformers are double wound 
giving double ratio of transformation which provides for 100 
percent. future growth, thus eliminating the necessity of chang- 


Fig. 1 Fig. 2 
Polyphase outdoor metering transformer. Packard Electric Co., 


Warren, Ohio 


ing the metering equipment as additional load is added. Fig. 2 
shows the active element of a polyphase set. 

This line is now completed for single, two and three phase 
service for operating voltages up to and including 16,500 volts, 
and maximum line currents of 100 amperes. 

Satisfactory equipment for metering current furnished to 
small towns and sparcely settled districts is now assured the 
central station. These metering sets are equipped with hanger 
irons which permit of mounting on cross-arms or out-door 
sub-stations. Switchboard types have also been developed. 


+ 7 & 
TURBINE FOR FANS AND BLOWERS 


A Curtiss steam turbine in a wide variety of, capacities to drive 
fans, blowers, and pumps for boiler feeding and circulating 
systems has been developed by the General Electric Co., of 
Schenectady, N. Y. It is called the Type L and is of the im- 
pulse species. The number of stages and rows of buckets 
vary with the capacity. 


Curtis steam turbine for fans, etc. General Electric Co., 
Schenectady, N. Y. 


A split wheel casing is used to permit inspection of the buckets 
which are of bronze securely dovetailed into the rim of the 
wheel. The exhaust steam is free from oil and is well suited 
for heating feed water. 

Speed regulation is close and reliable and the speed may Le 
changed by hand-wheel adjustment while the turbine is in op- 
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eration. A constant running speed is maintained by speed gov- 
ernor mounted directly on the shaft and controlling a double 
balance piston valve type throttle. 

The main shaft carrying the turbine and governor runs on 
babbited bearings with renewable linings, and is fitted with 
readily accessible packing glands. 

Three feet support the rigid frame of the turbine to insure 
the bearings always being in line. 


+ * +4 
ALTERNATING CURRENT OIL SWITCH 


To mcct the increasing demand for an oil switch for use 
with small alternating-current motors which can be started 
by connecting them directly to the supply current, the Crock- 
er-Wheeler Company, Ampere, N. J., has developed a mod- 
erate priced oil switch which embodies some novel features. 

The moving contacts are mounted on a fiber-insulated rod, 


Details of oil switch for small a. c. motor. Crocker-Wheeler Co., 


and make contact with the center row of stationary contacts 
and one of the outside rows of contacts when the switch is in 
the “forward” position; with the center row of stationary 
contacts and with the other outside row of contacts when the 
switch is in the “reverse” position. This novel switch move- 
ment gives a very large break on two points per pole. 


The moving contacts are free to turn on their axis so that 
a new contact surface is continually presented to the fixed 
contacts, thereby prolonging the life of the switch. The con- 
tacts are easily removable and are of copper. 


The tank holding the oil in which the contacts are im- 
mersed is bolted to the upper part of the switch. Oil can- 
not splash into the wiring chamber under ordinary condi- 
tions. 


These switches can be furnished with or without latches 
for holding the contacts securely in the desired position. No 
latches are needed where the switch handle is operated by 


Oil switch for small a. c. motor. 
Crocker-Wheeler Co., Ampere, N. J. 


— + 


Miniature meters for commercial circuits. General Electric Co., Schenectady, N. Y. 
an arm or rod for controlling from a nearby point. Such an 
arm or rod has sufficient friction with its supports to serve 
for holding the switch contacts in the proper position. 


Ampere, N. J. 
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MONITOR DETECTOR 


This simple little device is designed to tell of the presence on 
fire in its neighborhood. It is made by the New York Brass 
Foundry Co., 102 Centre Street, New York. As shown in the 
cut it consists of a mercury-holding steel tube, a fibre tube, a 
regulating screw, an air vent, a packing nut, and upper and low- 
er contacts. By means of the regulating screw the detector can 
be set to operate at any given degree of temperature, from the 
freezing point of mercury up to as high a temperature as con- 
ditions require. 

Under ordinary conditions this detector will protect 200 sq. 
ft. figuring floor area. It is either suspended from the ceiling, 
centrally located, or attached to the side walls close to the ceil- 


—— — 
Monitor detector. New York Brass Foundry Co., 
ing. It can be placed just under the picture molding. In a 
room of 12 x 15 ft. one detector suspended from the center of 
the ceiling would suffice; if set on the side walls, two detectors 
would be required. 
$ + + 


COMMERCIAL CIRCUIT METERS 


Round voltmeters and ammeters 214 in. in diameter which 
give accurate readings on direct current circuits ranging from 
10 to 150 volts and 10 to 150 amperes, respectively, are offered 
by the General Electric Co., Schenectady, N. Y. 

These instruments, called the Type DM, utilize the d’Arsonval 
permanent magnet moving coil principle. The voltmeters have 


self-contained resistance and the ammeters have self-contained 
shunts up to 40 amperes. Extremely light weight moving ele- 
ments are used with hardened polished points and jeweled bear- 
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ings. The practice adopted in General Electric meters made for 
heavier service is closely followed here. The zero adjustment 
is made by a small screw in front at the base of the instrument; 
it is not necessary to open the case except at rare intervals. 

To insure satisfactory insulation all parts of the measuring ele- 
ment are mounted on a bakelite base. The scale and mechanism 
are protected from foreign substances by a drawn brass cover 
carrying a round glass dial. For convenience in reading, a metal 
scale plate is used with black background and white needle and 
scale markings. All instruments are back connected for front 


of board mounting. 
+ $ d$ 


IMPROVEMENTS IN BENCHBOARD DESIGN 


In connection with the manufacture of switchboard equip- 
ments by the General Electric Co., Schenectady, N.. Y., for some 
of the large power plants during the last few years, various im- 
provements in benchboards have occurred to the designing en- 
gineers, or have been suggested by purchasers. It was, there- 
fore, decided to redesign the several types of benchboards al- 


Expulston-Type Fuse 
Tube held ın clips. Easily 
detached with one hand. 
Clips do not carry any 


Pillar Porcelain Insulator. 


Door reinforced at top 
» and bottom to prevent 

: — ̃ — 

warping. 


| New benchboard. General Electric Co. 
18 Schenectady, N. Y. 
ready on the market, to incorporate these improvements and at 
the same time to standardize, as far as possible, the design so 
that a fewer number of parts are required, or that commoñ 


ables the factory to take the benchboard material from a not 
too cumbersome stock, and shortens the time of delivery, as 
long as the purchaser confines himself to standard design. 


Designs have been completed now, and the following types 
of benchboard of new design are standard : 

Open type of board (see illustration). 3 

Closed type board, with back panels in two or three sections. 

Closed type board, without back panels, installed near wall. 


Control bench, for installing in front of instrument and metal 
panels, 


The standardized width of sections for all types of bench- 
board are 24, 28, 32, and 40 in. All types of board are designed 
0 as to make future extension possible at either end; in fact, 
with this design a benchboard can be extended just as easily as 
a vertical switchboard. 


The grille panels back of the instrument sections are easily 
removable without the use of wrench or screwdriver. Instead 
of grille work back of the bench, panels are used which pro- 
vide a convenient place for mounting graphic instruments, me- 
ters, relays, testing links, etc. This enables the purchaser to 
test these devices without interfering with the operator in front 
of the bench. Furthermore with this arrangement of apparatus, 
all instrument leads can be brought up from the floor in almost 
è straight line to the instrument section without passing under 

tte control bench, which is usually crowded. The control leads 
. can then be distributed neatly back of the sub-base, where they 
leave the conduits, and up to the control apparatus. This con- 


current. a A fi A 


parts can be used for different types of benchboards. This en- 
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dition of wiring not only gives a neat arrangement of wiring, 
but, in case of trouble, the whole system is exposed at once. 

Redesign of the bench frame and increasing somewhat of 
dimensions of the bench structure makes the interior easily ac- 
cessible from the ends of the bench, which are enclosed with 
hinged grille doors equipped with lock and key. 

Ventilating screens are provided on the front and back, run- 
ning the entire length of the bench, thus preventing excessive 
heating from lamps and resistances. Further improvements 


include the use of welded instead of pivoted joints. 
b + & 


OUTDOOR FUSE BOX 
The Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa., has recently placed on the market the type OD safety- 
first fuse box which is pictured in the accompanying cuts. 
Complete separation of those parts to be handled from all 
live parts is accomplished automatically by opening the door, 
a method of isolation that has proved successful in the type 

CR lighting arresters made by this company. - 


Heavy Spring Contracts 
Pi only live parts. 


Toggle-Lock positively 
holds door closed and 
insures contact. 


double Screw 
Terminals in line 
with bushings. 

. Expulsion 


Bushing with large 
opening close 
under fuse tube 


” Extra-Heavy 
Porcelain Bushings 


Outdoor fuse box. Westinghouse Electric & Mfg. Co., East 


Pittsburgh, Pa. 


The box is supported by a strap hanger-iron screwed to the 
cross-arm. The line connections are made by double-screw 
terminals mounted on the spring contact fingers directly in 


Strap-lron 
Cross-Arm 
Hanger 


y ~~ 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


line with the entrance bushings; the bared ends of the leass 
will push directly into the terminals and can be securely held 
by the two screws without any soldering. A screw driver is 
the only tool needed. 

The fuse tube is open at the bottom and is provided with 


Outdoor fuse box. 
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a closed expulsion chamber at the top. Upon the blowing of 
a fuse, the gases are expelled from the bottom of the tube 
through a porcelain bushing in the bottom of the box. The 
bushing is close to and directly beneath the open end of the 
box. This arrangement helps in the expulsion of the gases 
without destruction of the fuse tube or box. 

Upon a fuse blowing, the gases expelled from the fuse tube 


Paper indicates 
condition of fuse. 


drop to 
ground. 


Outdoor fuse box. Westinghouse Electric & Mfg. Co., East 


Pittsburgh, Pa. 


puncture a piece of paper clamped under the box. The punc- 
ture can be seen from the ground by day or by night—the 
use of a pocket electric flash lamp makes such inspection easy 
at night—and is sure indication of the condition of the fuse. 
It is therefore unnecessary to climb the pole and open the 
box while making inspection. No hook stick, tongs, or other 
tools are necessary to re-fuse this box except a screw-driver 
for clamping the fuse in the tube. A new strip of paper should 
be inserted in clamps at the bottom of the fuse to serve as a 
new indicator. 

The fuse tube is held in spring clips mounted on 7,500- 
volts insulators on the door of the box. The clips are made 
light, as they carry no current but merely hold the tube in 


place. Heavy spring fingers with hollow contact tips are 
mounted on 7,500-volt insulators on the rear of the box. 
sje sje ye 


PORTABLE LIGHTING OUTFIT 


This outfit is installed in a small steel black enameled box. 
The equipment includes an Edison storage battery consisting 
of 5 cells type B2, completely assembled in a tray, fully charg— 
ed, ready for immediate service, together with two properly 
guarded 12 c.p. lamps with reflectors and with 11 ft. leads. One 


Portable lighting outfit. 


Edison Storage Battery Co., Orange. 
N. J. 

of these lamps can be used for 20 hours on one complete charge 

of the battery, constantly burning. Both of them will burn 

for 10 hours. 


The outfit weighs 40 lb. It is 10% in. high, 734 in. wide, and 
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17% in. long. It has just been put on the market by the Edison 
Storage Battery Co., of Orange, N. J. ‘ 

For use in manhole work, where the only light comes from 
the entrance to the street, and the working room is limited, this 
outfit will be found indispensable. 


+ ** * 
BUS BAR SUPPORTS IN FURNACE 


The increasing use of electric furnaces has developed a de- 
mand for bus bar supports having a high electrical and mechan- 
ical strength, as the busses are of large size. The Delta-Star 
Electric Co., 2433 Fulton Street, Chicago, has developed a “Unit 
type” support for this service—a few of 7000 possible combina- 
tions being shown. 

The insulator units are provided with malleable iron thimbles 
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Electric furnace bus bar supports, Delta-Star Electric 
Co., 2433 Fulton Ft., Chicago, III. 


sand cemented in cither end, to which are secured 
the necessary fittings. These fittings are adjustable 
so that the bus can be run in any desired direction 
or any size conductor used. As the furnace require- 
ments increase, larger busses can be easily installed by removing 
the initial fitting and replace with a stock size. 

This flexibility of design enables the installation engineer to 
make up any desired bus bar combination in the field, thus avoid- 
ing the return of the supports to the factory for alteration. 
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5KW. AUTOMATIC ELECTRIC PLANT 


To meet a constantly increasing demand for a larger size 
automatic electric lighting plant, The Matthews Engineering Co., 
Sandusky, Ohio, announces the addition of a 5-kw. set to their 
present 1918 1-kw. and 2-kw. models. It is shown in the annex- 
ed cut. 

This new unit performs all the functions of the smaller plants, 
starting and stopping automatically. It furnishes current for 
light and power, requiring no attention beyond replenishing the 
supply of fuel and oil. 

The engine is 4-cylinder, 4-cycle, and develops 20 hp., giving 
it a reserve capacity of nearly 100 percent. overload. It runs 
at 900 rev. per min. 

The generator is especially designed for the work and is of 


s-kw. automatic electric plant. Matthews Engineering Co., 
Sandusky, Ohio. 


General Electric make. It is directly connected to the engine 


through a flexible coupling, the armature being permitted to 


“float” in its bearings. 

The engine is water-cooled. The vacuum feed gasoline sys- 
tem provides a constant supply of fuel to the engine from the 
main gasoline tank, which may be installed underground out- 


— — 
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side the building. Thus there are never more than a few pints 
of gasoline inside the buildings, and insurance requirements are 
complied with. 

The electrical apparatus provides for the full automatic opera- 
tion of the plant, keeping the batteries charged at all times. Any 
flow of battery current, either charge or discharge, is accurate- 
ly measured so that the batteries are given better attention than 
if used on a hand operated plant. For starting, current is tak- 
en from the battery and the generator is temporarily a motor 
until the engine starts firing. The plant is so arranged that the 
engine starts and recharges the batteries when they are 25 per- 
cent. discharged. Thus the battery is never allowed to drop 
below 75 percent. of full charge capacity, sulphating“ of the 
plants is prevented, and long life of the batteries is assured. 

Whenever a heavy load is thrown on the line, such as a 2 or 
3 hp. motor, the engine automatically starts, even though the bat- 
tery is fully charged. In this way, the engine always carries 
the heavy loads, and the batteries are never called upon to fur- 
nish a large amount of current. 

A protective device guards the battery against the possibility 
of injury in case the engine refuses to start, as, for instance, if 
the supply of gasoline were exhausted. The battery is per- 
mitted to crank the engine for-HWO minutes, after which time, 
if it has failed to start, the circuit breaker is thrown out. All 
this is accomplished automatically by means of a time-limit meter 
which measures the discharge current. 

An electrical governor provides that when the ehgine is run- 
ning light with no load on the line and only charging the bat- 
teries, it generates current at exactly the correct charging rate, 
yet it opens the throttle in response to any load put on the line. 
This prevents the batteries being injured by too great a charg- 
ing current, which is fatal to long life of battery cells. This 
result is obtained by an ingenious arrangement which cannot 
be accomplished by any type of mechanical governor. It is said 
to be an exclusive feature of Matthews plants. 


—meaning an elimination of annoying delays. 


qualities have never been approached. 


Prove these claims to your own satisfaction. À 
looking for a perfect brush. Shall we send you a set! 


Birmingham, Ala.— Robertson Sales Co. 


They Stand The Test 


“No-Spark” Carbon Brushes, subjected to every test in which most brushes fail, will substantiate all we claim for them. 

“No-Spark” Carbon Brushes make all brush contacts frictionless, permit the machine to run noiselessly at its maxi- 
mum efficiency, and reduce wear on the Commutator ninety percent. 

These brushes wear smooth, take a high polish and produce a rich chocolate color brown gloss on the surface of the 
Commutator, due to their unsurpassed qualities and latest development in sparkless and frictionless commutation. | 

“No-Spark” Carbon Brushes will save Commutator repair bills enough to pay your brush bills several times over. 
You can readily see that a machine running free of sparking, heating and cutting will reduce the wear on the Commutator 


“NO-SPARK” CARBON BRUSHES 


will carry at least one-half more load than the next brush in existence, and their perfect and permanent self-lubricating 


rj i i break, and are moisture-proof. , l , l | 
F A set of brushes for thirty days' free trial will be sent you, if you are 


CALEBAUGH SELF-LUBRICATING CARBON CO. iii Pe. 


N. V., N. Y.—George W. Letts, 2 East 23d St. l Sales Agents f 8 Orleans, La.— F. B. Branson, 323 Pine St. 


hicago, IIl.— john B. Swift, Jr., 704 Fisher Bidg., Tel. Harrison 6557 
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Your Copy ts 
Ready for You 


If you are interested in the most modern principles of 
electric wiring and illumination, you will appreciate the 
value of Cutter Handy Wiring Tables and Illumination 
Data,” which contains wiring formulas and tables that are 
used almost every day. It briefly and clearly explains the 
latest principles of illuminating engineering practice and how 
to use them in designing installations. e application of 


SLE 
E- N 8 Sea — A — 
Ji 


Industrial Ligkting 
Reflectors 


to solve factory lighting problems is also explained in 
this new booklet. f 
Those who have former editions of Cutter Handy Wiring Tables know 


their value as compilations of useful information, and are invited to replace 
them with copies of the up-to-date edition. 

The booklet is made pocket size, 32 pages, and it 

free for the asking. Send your request today. 
GEORGE CUTTER COMPANY, South Bend, Indiana 


Chicago Detroit New York 
Les Angeles San Francisco Seattle 


Central Stations— | 
Dealers—Contractors 


¶ Boost your sales of current consuming devices through our Special 
Catalog Proposition without interfering with your regular campaign. 


¶ To a limited number of live dealers we will furnish a supply of beauti- 
ful 64-page catalogs with colored cover, which shall be yours 
exclusively in your territory. 


Write us for complete details of this offer 


CENTRAL ELECTRIC COMPANY 
316-326 South Fifth Avenue 22 Chicago, III. 
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SAFETY — EVERYWHERE-ALWAYS 


| USE AND RECOMMEND 


KRANTZ SAFETY 7 AUTO-LOCK DEVICES 


rademark 
FOR ABSOLUTE PROTECTION AGAINST ACCIDENTS, DUE TO ELECTRIC 5 
YOU CANNOT COME IN CONTACT WITH LIVE PARTS, EVEN IF YOU TR 


——SAFE ALWAYS 


KRANTI 
SAFETY 


atolo 
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WIRING GUTTER 
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WIRING GUTTER 


WE CARRY A COMPLETE LINE OF KRANTZ SAFETY SWITCHING APPARATUS: 


KRANTZ SAFETY AUTO-LOCK SWITCHES 

KRANTZ SAFETY SHOCK-PROOF MOTOR STARTING SWITCHES 
KRANTZ SAFETY AUTO-LOCK PANELS 

KRANTZ SAFETY AUTO-LOCK SWITCHBOARDS 

KRANTZ SAFETY LIGHTING PANELS 


WRITE FOR BULLETINS 
KRANTZ MANUFACTURING CO, INC., 160-7th St., BROOKLYN, N.Y. 


Light Diffusion that Benefits the Eye 
Without Robbing the Light 


of its Power 


Gives greatest eye comfort. 
Make this unit the basis for 
your stock of the Best Selling, 
Most Satisfactory Lighting 
Units in the market today. 
With it you can build to suit 
your customers — units of 
greatest radius illumination. 
in plain or decorative design, 


for exterior, interior domestic 
or commercial use. 


The interchangeability and 
adaptability of these units 
allows you to have in stock 
a complete range for every 
need, without a large invest- 
ment. 


Send for new catalog. Liberal discounts to Job- 
bers, Dealers, Central Stations and Consumers. 


LUMINOUS SPECIALTY COMPANY 
INDIANAPOLIS, IND. 
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Looseleaf Laboratory Manual 


in Electricity 


ELECTRICAL MEASUREMENTS 
| AND TESTING 


Direct and Alternating Current 


WIRE ROPE 


John A. Roebling’s Sons Company 


AGENCIES AND BRANCHES 
New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 


By CHESTER L. DAWES, B. S. 


This manual is made up of a series 
of 39 loose sheets collected together 
in a binder. The material which is 
given will be found useful by every- 
one concerned with the study of 
electricity. Have this manual sent 
to you today. 


HORDARSON 
RAMSFORMERS 


FOR EVERY PURPOSE 


THORDARSON ELEC. MFG. CO.cHICAGO 


39 exercises, 8x10%, with diagrams and cuts 


Paper cover, 75 cents, net 


“O. K” Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof 
: „N Railway Feeder Wire 

4171 $: 
Di Slow Burning Wire 


Phillips Wire Co. 


PAWTUCKET, R. I. 


i Mexican Branch 
Cla Mexicana de Alambre “Philips,” Mexico City 


@ MOORE S 


Insulated Dlectrie Wire 


If you want the best quality and service in 
Insulated Electric Wire COME TO Us. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


ALFRED F. MOORE, * dale. 


Southern Representation ; 


Chattanooga Armature Works 


Chattanooga, Tenn. 


For 30 Years the Standard 


ELECTRICAL ENGINEERING 
WOOLWORTH BLDG. NEW YORK 


“Why Does That Motor 
Run Hot? 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
cians. This work is 
intended mainly for those 
who have to do with the 
installation, operation, 
testing, maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treat the prm- 
ciples underlying the 
construction and the test- 
ing of the various devices 
, , very fully,as well as point- 
ing out the practical manner in which tests are made and 
the symptoms by which many troubles indicate 
themselves. 


Prices, Cloth, $1.00 
Postpaid, Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW YORK 


SEPTEMBER, 1917 


WILLIAM PENN HOTEL 
„ _ Pitt:burgh, Pa. 
Archt.: Janssen & Abbott 
Cons. Eno. C. R. Place 
Elect.Cont.:J. Livingston 
& Co. 
Boston 
New York 


ELECTRICAL 


This WireReel 
and Meter 


will save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
kor wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 
Minneapolis, Minn. 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable; very strong; 
reasonably priced. No stronger guard 
made. 


One of many factory needs and 
money savers shown in Our Cat- 
alog. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 


A Sense of Security 


against fire requires that every precaution be 
taken to minimize such ger. 

In order to protect the guests of this hotel 
(one of the largest and finest in the world) 
against danger from defective electric wires 


STANDARD 
Rubber Insulated Wires 


were installed because they have been tested 
by many years of service in many similar 
buildings and found unexcelled in dependa- 
bility and durability. STANDARD Wires meet 
at a reasonable price every requirement of 
high class building construction. 


Standard Underground Cable Co. 
Pittsburgh, Pa. 
Philadelphia Chicago 
San Francisco St. Louis 


Our Motors 


range from 


1-32 to 5 H. P. 


All voltages, direct current. 
They are the most rugged 


motors on the market. 


Star Electric Motor Co. 
245-247 N. J. R. R. Avenue 


Newark, N. J. 


ENGINEERING 


Are You Interested 
in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 


fact, go into every detail of lubrica- 
tion: After such inspection, we will 
guarantee cost of lubrication per 


thousand miles and per thousand 


kilowatt hours. Upon request we 
will be pleased to furnish further in- 
formation. | 


Galena-Signal Oil Co., 
Franklin, Penn. 
Electric Railway Department. 


| COL LESA- GUAL HI 
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NE W 


a catalog of cabinets for 
Trumbull and Crouse 


Hinds Panels 


Send fei a copy 
COLUMBIA METAL BOX CO. 
Manufacturers 


New York, N. Y. 


226-228 E. 144th St. 


4 
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KNIFE SWITCHES 


From 30 to 5000 AMPERE 
Front Connected Back Connected 
Catalog mailed on request 


Frank Adam Glectrie Co, St. Louis, Mo. 


Electrician Operating and Testing 


By Henry C. Horstman and Victor H. Tousley 
Boo in ch eof Electrical paratus, Repair 
Nd. Trou Nen ame Tritamera and 1 Generally 
Price, Cloth, $1.00 Leather, $1.50 


TECHNICAL JOURNAL CO., Woolworth Bidg., New York 


PERFORATED METALS You Take No Chance 


for in placing your 


ALL PURPOSES Orders for Electrical Supplies 


Such as with 


Sugar, Flour and Rice Mills Southern Electric Co. 


Screens surfacing for Sand Rolls 
Send for Metal Sample Plate and Circular BALTIMORE, MD. 


ERDLE PERFOR ATING CO. Distributors of G. E. quality material. 
165 York Street “Highest Quality Goods — Uniformly Low Prices 
ROCHESTER, N. Y. Prompt Shipments” 


| 9 
Purchased or Exchanged YAGER'S 2 
We will buy any platinum scrap you may have on hand, | TRADE MARK FLUXES — 
exchange it for. | l 


AG 2 RS d aoe zon. gs TACEREA pusaaa Alien 
IG SALTS a sat 
BAKER STANDARD QUALITY J screw top re — — ewe 


REG. U.S. PAT. OFF | 7 as for the bottles. Packs better; ships 


en 


the work for others. It will do yours 
boxes for the bench. Yager’s Paste 
C. O. BAKER, Pres. C. W. BAKER, V. P. ASKIFOR A SAMPLE 


Platinum Wire, Sheet, Foil, Platinum Rivets ç OLDE n form, and will not corrsde, Ask to 
and Contacts | DERI NG i} see YAGER’S in its new dress. It does 
Write for Cata log. | 7 ies jtapaible tahoe toe noe Ge ae 
B E x means no waste. 
0 ney Do 5 } 
AKER & CO., INC. PAGERS SOLDERING paste || ALEX. R. BENSON CO. 
MKEEPYINI A’ pal) HUDSON, N. Y. 
M50 CHURCH ST. NEWARK, N. J. | Ee | 
STREET LIGHTING FIXTURES 


Interior Wiring 


es erae Arar Caton —— fraction ae 
Mast Arms Counterweighte, incandescent Fixtures 8 
D mace TECHNICAL JOURNAL CO. 
NEW BRITAIN, CONN. ' Woolworth Bldg. New York 


BEST GRADE RENEWED LAMPS 


Burned-Out Lamps, both Carben and Tungsten Types, BOTH CARBON AND TUNGSTEN TYPES 
at Prices that are satisfactory to you, and we can sell you 


We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 128 Maple Street DANVERS, MASS. 
National Lamp Works of General Electric Co. 


aw wae. au wee ee 


THE CLEARING HOUSE 


FOR SALE 


Ree SALE — Two direct current 
electro dental 110 volt bench mot- 
ors. $20 each. F. O. B. La Crosse, 
Wis. Wisconsin-Minnesota Light & 
Power Co., La Crosse, Wis. 


FOR SALE—One direct current 110 
volt dental engine with overhang- 
ing bracket and foot controller. $40 
F. O. B. La Crosse, Wis. Wisconsin- 
Minnesota Light & Power Co., La 
Crosse, Wis. | 


5 APPARATUS FOR 
SALE—1 30 in. Cochrane Oil 
Separator. 2 Westinghouse Ma- 
chine Co.’s 6% x 6 Vertical En- 
gines complete with governors and 
direct connected to size 8 Alberg- 
er Centrifugal pumps both mount- 
ed on common bedplate. 

1 Ideal Engine 15% in. bore and 
14 in. stroke, double fly wheel 14% 
in. face on eccentric end of crank 
shaft, 12 in. face on opposite side. 

1 American Blower No. 8 with 
pulley 9 in. diameter, 7 in. width. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Powei 
Company, La Crosse, Wis. 


TEAM MATERIALS FOR 

SALE — Large quantity of 
new standard cast iron flanged fit- 
tings including tees, crosses or 
four way tees, elbows, side outlet 
elbows, off-set, taper reducers, 
short sections of pipe-gate valves, 
check valves in 2-3-4-5-6-8-10 and 
12 in. sizes. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


LECTRICAL MATERIALS 

FOR SALE: 

140 ft. 4 in. Iron Conduit (New) 

40 ft. 1% in. Iron Conduit 
(New). 

250 ft. 1% in. Iron Conduit 
(New). 

250 ft. 1 in. Iron Conduit 
(New). 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


The 


RATES 


“Position Wanted” advertisements 50 
cents for 35 words or less; additional 
words two cents each. “Help Wanted,” 
“For Sale,” etc., advertisements $1.00 
for 25 words or less; additional words, 
five cents each. Special rates for dis- 
play advertisements. 

Replies may be sent care of 

ELECTRICAL ENGINEERING 

Woolworth Building, New York 


OR SALE—Smoke Stacks; 78 in. 
dia., 100 ft. high, self supporting , 

¥%, and A plate. 

60 in. dia., 55 ft. high, % in plate. 

54 in. dia., 60 ft. high, 34 in. plate. 

42 in. dia., 60 ft. high, % in. plate. 

40 in. dia., 48 ft. high, % in. plate. 

Also 5 200 H. P. Manning Vertical 
Boilers. Address: Wicks Machinery 
Company, Jersey City, N. J. 


6 H.P. De La Vergne Oil 
Engine. Run only one year. Fine 
condition. 5390.00. One Direct Con- 
nected Unit consisting of 50 H.P. Fair- 
banks-Morse Oil Engine direct connect- 
ed to a 30 kw. Fairbanks-Morse, 125 
Volt D. C. Generator. $750.00. One— 
10 H. P. Olds Oil Engine. $225.00. All 
quotations F. O. B. Miami, Fla. The 
Electric Motor Exchange, Miami, Fla. 
— — 
BUSINESS OPPORTUNITIES 
— 


Wanted — Public Utilities To Sell 


ee single plant owner or the syndi- 

cate operator can realize without 
publicity as we have a large number of 
buyers and submit each property to but 
one purchaser, making no promiscuous 
offerings. I have a quick buyer for 
Kansas utilities. G. Y. Bonus, 140 S 
Dearborn St., Chicago, III ö 


Your business is vastly too 


rcpresented by anything less 0 important to be 


an a 


Wiggins Peerless 


Book Form 5127,9! America's Jarg. 
Card 


i 
g Wi 
ively, A 


Proper Card for You 


Patent 


theskill andcare exe nent 


Part Interest For Sale 
HREE-FIFTHS interest in paying 
light plant. For particulars address 

W. S. Dawson, Cordon, Texas. 


HS D Cleanser, wonderful remover 
of dirt and grease. Guaranteed 
not to contain any injurious substances 
and to last 1 year. 25c. Hand-cleanser 
Co., 173 Uhland Terrance, N. E., Wash- 
ington, D. C. 


POSITIONS OPEN 


WA TED — Experienced Operators 


for a large hydro-electric power 
house located in Northern New York. 
Good living conditions. Salary $90.00 
per month. Eight hour shift. State age 
and give list of references, Married 
man preferred. Apply H. F. W., care 


ELECTRICAL ENGINEERING Wool 
Bldg., New Vork. N 


of native 


He is also open to a Positi 
8 


e can intr òd ition 1 iai 
5 uc n wh 
Sterilized butter th ich 


orrington 


8 aa I blue iak Wing 
three p „ 1 Motor 
4 DC nd 4 DC. or Ble, two an 
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The Arnold Company 
ENGINKERS—CONSTRUCTORS 
ELECTRICAL—CIVIL— MECHANICAL 


108 South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


H. M. BYLLESBY & COMPANY 


New York Chicago Tacoma 
Trinity Bullding Continental and Commercial Washington 
Bank Bullding 


Purchase, Finance, Construct and Operate Electric Light, 
Ges, Street Railway end Waterpower Properties 
Examinations end Reports. Utility Securities bought and soid 


HUGH L. COOPER & CO. 
GENERAL HYDRAULIC ENGINEERING 
Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants 
101 Park Avenue New York 


SANDERSON & PORTER 


ENGINEERS 


NEW YORK 
52 William St. 


CHICAGO 
72 West Adams St. 


SAN FRANCISCO 
Nevada Bank Bidg. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
TE rates on request. 


DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 


We Finance 


SEPTEMBER, 1917 


STONE & WEBSTER 


Industrial Plants and Buildings, Steam Power Stations, 

Water Power Developments, Substations, Gas Plants, 

Transmission Lines, Electricand Steam Railroad Work. 
NEW YORK BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 


MANAGERS OPERATORS 
43 Exchange Place i NEW YORK 
CHICAGO LONDON 


THE CLEARING HOUSE 


OPPORTUNITIES 


For the Wide-awake Electrician—Machinery, Positions, 


Agencies, Etc. 
READ PAGE 61 


Electrical Testing Laboratories 


Electrical Department 
Tests and investigations of electrical instruments, apparatus and 
materials. Inspection of electrical material and apparatus at fac- 
tories. Tests and investigations made anywhere. 
Photometrical Department 
Photometrical tests of all forms of commercial illuminants. Illu- 
mination tests made anywhere, indoors or outdoors. 
General Testing Department 
Mechanical tests. Chemical tests. Coal and ash analyzed. 
tested. Tensile, compression and torsion tests of structural 
and engineering materials. 
80th Street and East End Avenue 
New York, N. Y. 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid-up Capital and Surplus, 519, 000, 000 
71 Broadway, New York 


Dealers in Proven Electric Light. Power and Street Railway Bonds and Stocks. 


N 


Westinghouse Elec. & Mfg. Co., East 
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BUYERS CLASSIFIED INDEX 


INDEX TO ADVERTISERS PAGE 76 


ELECTRICAL REPAIRING 


AIR BRAKES BRUSHINGS CONDUIT FITTINGS 

Alis-Chalmers Mfg. Co., Milwaukee. | National Metal Molding Co., Pitts-| Columbia Metal Box Co., N. Y. City. | Chattanooga Armature Works, Chattan- 

AIR COMPRESSORS burgh, Pa. National Metal Molding Co., Pittsburgh. ooga, Tenn. 

Aube Chalmers Mfg. Oo., Milwaukee. | BUS BAR SUPPORTS Youngstown Sheet & Tube Co., Youngs ELECTRIC FIXTURES 
a : A , St. Louis. 

AIR WASHERS Delta-Star Electric Co., Chicago, M- | CONDUIT, Flexible e A e E 


CABINETS 

Adam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. Y. City. 
Cutter Co., Geo., South Bend, Ind. 
Krantz Mfg. Co., Brooklyn, N. Y. 
CABLES, Aerial Power 


See Wires and Cables. 


CABLE, Insulated 

Okonite Co., The, New York City. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CABLE, Steel Taped 


Standard Underground Cable Co., Pitts- 
burgh, Pa. 


Cutter Co., Geo., South Bend, Ind. 
Luminous Specialty Co., Indianapolis. 
Southern Electric Co., Baltimore, Md. 


ENGINES, Gas and Gasoline 


Allis-Chalmers Mfg. Co., Milwaukee. 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Machine Co., Ð. Pitts- 
burgh, Pa. 


ENGINES, Steam 


Allis-Chalmers Mfg. Co., Milwaukee. 
Westinghouse Machine Co., H. Pitts- 
burgh, Pa. 


ENGINEERS, Consulting 


American Circular Loom Co., New York 
City. 

National Metal Molding Co., Pittsburgh. 

Tubular Woven Fabric Co., Pawtucket. 


CONDUIT, Interior 


American Circular Loom Co., New York 
City. 

American Conduit Mfg. Co., Pittsburgh. 

National Metal Molding Co., Pittsburgh. 

Tubular Woven Fabric Co., Pawtucket. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 


CONDUIT, Rigid 


sear An Circular Loom Co., New York 
ity. 


Spray Engineering Co., Boston, Mass. 


ALARMS, Fire 


Benjamin Elec. Mfg. Co., Chicago, III. 
Palmer Elec. Mfg. Co., Boston, Mass. 
Western Electric Co., New York City. 


AMMETERS and Voltmeters 


Duncan Electric Co., Lafayette, Ind. 

General Electrie CO., Schenectady, 
N. Y. 

Norton Electrical Inst. Co., Manchester, 


Conn. 
Western Electric Co., New York City. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 
Weston Elec. Inst. Co., Newark, N. J. 


. National Metal Molding Co., Pittsburgh. 

ANNUNCIATORS CABLE, Submarine and Lead Youngstown Sheet & Tube Oo., Youngs. orna Oo. The New Xok Clty, 
Western Electric Co., New York City. Covered town, Ohio. 9991 es . wf Ge oe one 
ARMATURES Hazard Mfg. Co., New York City. CONDUIT, Underground Sanderson & Porter, N. T. City. 


Moore, Alfred F., Philadelphia, Pa. 

Okonite Co., The, New York City. 

Roebling’s Sons Co., John A., Trenton. 

Rome Wire Co., Rome, N. Y. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CABLE, Telephone 
See Wires and Cables. 


CABLE, Underground 


Okonite Co., The, New York City. 

Roebling's Sons Co., John A., Trenton. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


Stone & Webster Engrg. C a 
ton, Mass. ‘ n 


White & Co., J. G., New York Oity. 


ETCHING SOLUTION 
Union Electric Co., Pittsburgh, Pa 


FANS, Exhaust 


Peerless Electric Co. The, Warre 

Robbins & Myers Co., Springfield gue 
Southern Electric Co., Baltimore, Ma’ 
Star Fan & Motor Works, Newark. 


Western Electric 
Westinghouse rie New York City. 


Write to Ad. Editor, 
Connectors and Terminals 
Dossert & Co. 1 


CONSTRUCTION Material 
Southern Electric Co., Baltimore, Md. 


CONTROLLERS 


„ Mfg. Co., Milwaukee. 
8 Electric Co., Schenectady, 

Westinghouse Elec. & Mfg. 
Pittsburgh, Pa. n 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


ATTORNEYS, Patent 
Geo. P. Kimmel, Washington, D. C. 


BATTERY CHARGERS 
eo Electric Co., Schenectady, 


Pittsburgh, Pa. 


BATTERIES, Dry 
Novo Mfg. Co., New York City. 


| Ma. ; COOKI Mfg. Oo., East 
e e Can New York Olly. CABLE, Junction Boxes ovate ies a APPARATUS, B Pa s 
BELLS burgh, Pa. a s MOTORS 


See Heating Apparatus, Blectrica) 


COOLING SYSTEMS, Air 
Spray Engineering Co., Boston, Mass. 
CORDS 

Moore, Alfred F., Philadelphia, Pa. 


Samson Cordage Works, Boston, Mass. 


Standard Undergrou 
burgh, Pa. sronnd: Cable Co., Pitts- 


CORD, Arc Lamp 
Samson Cordage Works, Boston, Mass. 


Southern Electric Co., Baltimore, Md. ae Electric 
Western Electric Co., New York City. .. 
BELT DRESSING 


Dixon Crucible Co., Jos., Jersey Oity. 
BONDS AND STOCKS 
Electric Bond & Share Co., N. Y. City. 


BOOKS, Technical & Practical 


McGraw-Hill Book Co., New York City. 
Technical Journal Co., New York City. 


CARBONS, Brushes 


Calebaugh Self-Lubricating Carbon Oo., 
Philadelphia, Pa. 

Dixon Crucible Co., Jos., Jersey Oity. 

General Electric Co., Schenectady, 
N. Y. 


CIRCUIT BREAKERS 


General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


Co., Schenectady, 


Peerless Electric Co 
Ritten 10 . The, Warren, O. 
n burgh, 5 ec. Specialties Oo., Pitts. 
bins & Myers Co 
8 Electric Heats ma 
Sta Fan & Motor Works Newer oe 
y stern Hlectric Co., New Y 8 
estinghouse Elec, & Mf Go. City. 
Pittsburgh, Pa E. Oo., Bast 


FIBRES 


BOOSTERS CLEATS CORD, Flexible Sementa] Fibre Co., Newark, Dey 
b h tady, | National Metal Mouldi Co., Pitts- neral groun Dela. 
JJ 8 „ n. . lectele Co.. Schenectady, | burgh, Pa, de Oo., Pitts. 


Okonite Co., Th 


e, Ne 
Roebling's Sons Co., 3 E Oity. 


Westinghouse Elec. & Mfg. Co., Last 
Pittsburgh, Pa. 


FINANCIAL 


COILS, Armature and Field 
Electric Bond & Share C0 


Chattanooga Armature Works, Chattan- 


B 2 8 Boston, s N, Y. 
FFC Come, oke Southern Blectrie Cos Baltimore, bd. | FUTURES, Lichtng 
Cutter Co., Geo., South Bend, Ind. : burgh, Pa able Co., Pitts. | Adam Electric & 


Delta-Star Electric Co., Chicago, III. 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


COILS, Induction 


Thordarson Elec. Mfg. Co., Chicago. 
Westem Electric Co., New York City. 


COMMUTATORS 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


COIL TAPING MACHINES 


Krantz Mfg. Co., Brooklyn, N. Y. 
National Metal Molding Co., Pitts- 
burgh, Pa. 


BOXES, Cutout 


Adam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. Y. Oity. 


BOXES, Fuse 


ae Electric Co., Schenectady, 


BOXES, Meter 
Adam Electric Co., Frank, St. Louis. 
BOXES, Outlet and Junction 


CORD, Telephone 


Moore, Alfred F P 
i „ Phil 
Standard Underground Car nia, Pa. 
burgh, Pa. e Co., Pitts. 


CORD, Trolley 
Samson Cordage Works, Bosto 


CROSS-ARMS 


Southern Exch 
City. ange Co., The, New York 


Western Electric Co. 


cur.ours die. 


Cutter Co. Guo A Co., Chi 
guminous Specialty Con Bend, Ind 


Southern Electric Co 0., Indianapolis 
i more, : 


„ The, Cloth 
FROSTING SOLUTA City, 


n, Mass. 


Chattanooga Armature Works, Chattan- p a conom : 
Adam Electric Co., Frank, St. Louis. ooga, Tenn. Con, e. & Mfg. Co., New Britai eneral’ Elec, co., Ce, m 
'olumbia Metal Box Co., N. Y. City. M i cutter n,. N. X. 
National Metal Molding Co., Pittsburg. COMPOUNDS, Boiler Cene Geo., South Bend Western E . Schenect 
Dixon Crucible Co., Joseph, Jersey City. N Electric Co Sche Ind. lectrice Co ady 
BRUSHES, Motors and Gen-| CONDENSERS 9 > Schenectaay,| FU SES Refillaby ake 
À ectric 2 it 
erators Allis-Chalmers Mfg. Co., Milwaukee. Westinghouse Flee 4 Co., Boston. Economy Fuse @ 8 i 
Calebaugh Self-Lubricating Carbon Co., Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. Mfg. Co., East FUSE B Mtg o., C 
5 Phitadetphia, ge 8 Pittsburgh, Pa. DYNAMOS AN 8 Ox Chicago, n 
on le Co., Joseph, Jersey Olty. e é i 
General Nectrie Co., e CONDUCTORS, Armored (Second H m MOTORS GA 80 Fuse 
N. T. National Metal Molding Co., Pittsburgh. | Atlanta Electri Hand) a ENG NE 
ng’s Sons Co., John A., T : Cc Ma “vba 
a 5 Youngstown Sheet & Tube Co., 5 8 chine Co., Atlanta Wis. lmers Mfg 
pray Engin n ., Boston, Mass. town, Ohio. N i 
i ooga, Tenn, bare Works, Chattan. GENE R i aukee, 
i See Brushes ae USH 8 
otor an 


72 ELECTRICAL ENGINEERING 


BUYERS CLASSIFIED INDEX (Con’d) 


THE NORTON 


(D’Arsonval Type) 
SWITCHBOARD INSTRUMENTS 


yt 


NORTON 


ESANA a 
AWN Ailin K , 
Wo. VOLT lly 


993 
r 


ACCURACY and 
DURABILITY 


Norton Electrical Instrument Co. 


~ 


MANCHESTER, CONN, U. S. A. 


Weare prepared to make small and large 


z Gray Iron ö 
8 astings ¥ 


and do 


FOR THE TRADE 


Correspondence solicited and prices gladly furnished 


THOMASVILLE IRON WORKS 


Thomasville, Ga. 


SPECIAL MACHINE WORK 


GENERATORS and Motors 
Allis-Chalmers Mfg. Oo., Milwaukee, 


Wis. 
General Electrie Co., Schenectady, 
N. X. 
Robbins & Myers Co., Springfleld, O. 
Southern Electric Oo., Baltimore, Md. 
Western Electric Co., New Tork City 
Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 


GLOBES, SHADES, Etc. 


General Electric Co., Schenectady, 
N. Y. 


GRAPHITE 
Dixon Crucible Oo., Jos., Jersey City 


HAND LAMPS, Electric 
Southern Electric Co., Baltimore, Md. 


HANGERS, Cable 


Standard Underground Cable Co., Pitts- 
burgh, Pa. 


HEATING Apparatus, Elec. 
Se Electric Co., Schenectady, 


Russell Blectric Co., Chicago, Il. 

Western Electric Co., New York City 

Westinghouse Blec & Mfg. Co., East 
Pittsburgh, Pa. 


HOISTS, Electric and Steam 
A a Mfg. Co., Milwaukee, 


HYDRAULIC MACHINERY 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 


INDICATORS 


Duncan Electric Co., Lafayette, Ind. 

General Electric COo., Schenectady, 
N. T. 

Westinghouse Elec & Mfg. Oo., East 
Pittsburgh, Pa. 

Weston Blec. Inst. Co., Newark, N. J. 


INSTRUMENT, Electrical 


Duncan Elec. Mfg. Co., Lafayette, Ind. 

General Electric Co., Schenectady, 
N. T. 

Norton Electrical Inst. Co., Manches- 
ter, Conn. 

Western Electrie Co. New Tork City 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Electrical Inst. Co., Newark 


INSULATORS 

Brookfield Glass Co., New York City 

General Electric Co., Schenectady, 
N. Y. 


Locke Insulator Co., Victor, N. Y. 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATING MATERIAL 


Brookfield Glass Co., New York City 

Continental Fibre Co., Newark, Del. 

General Electric Co., Schenectady, 
N. Y. 


Moore, Alfred F., Philadelphia, Pa. 

Okonite Co., The, New York City 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATOR PINS 
Southern Exchange Co., The, N. Y. C. 


IRONS, Electrical 


Electric Co., Schenectady, 
N. Y. 

Southern Electric Co., Baltimore, Md. 

Westinghouse Elec & Mfg. Oo., East 
Pittsburgh, Pa. 


LAMP CORD 

Moore, Alfred F., Philadelphia, Pa. 

Samson Cordage Works, Boston, Mass. 

Standard Underground Cable Oo., Pitts- 
burgh, Pa. 

LAMP GUARDS 


McGill Mfg. Co., Valparaiso, Ind. 


LAMPS, Carbon Arc 

General Electric Co., Schenectady, 
N. Y. 

Western Electric Co. New York City 


Westinghouse Elec & Mfg. Oo., East 
Pittsburgh, Pa. 
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LAMPS, Flaming Arc 
a Electric Oo., Schenectady, 


Western Electric Oo. New York City 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


LAMPS, Incandescent 
Boston Economy Lamp Div., Danvers, 


Hygrade Lamp Co., Salem, Mass. 
General Electric Co., Schenectady, 
N. Y 


National Lamp Works, Nela Park, 
Cleveland, Ohlo 

Southern Electric Co., Baltimore, Md. 

Western Electric Oo. New York City 

Westinghouse Elec & Mfg. Oo., Bast 
Pittsburgh, Pa. 

Westinghouse Lamp Co., N. Y. City 


LAMPS, Miniature 
General Electric Co., Schenectady, 


N. Y. 
Southern Electric Co., Baltimore, Md. 


LAMPS, Vapor 


Cooper-Hewitt Electric Co., Hoboken, 
N. J. 


LANTERNS, Electric 
Southern Electric Co., Baltimore, Md. 


LEAD-COVERED WIRES 
oe Electric Co., , Schenectady, 


Okonite Co., The, New York City 

Roebling’s Sons Co., John A. Trenton. 
N. J. 

Standard Underground Cable Oo., Pitts- 
burgh, Pa. 

Western Electric Oo. New York Oity 


LIGHTING SYSTEM 
Schug Elec. Mfg. Co., Detroit, Mich. 


LIGHTNING ARRESTERS 


Delta-Star Electric Co., Chicago, III. 
General Zlectrie Co., Schenectady, 
N. Y 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


LINE MATERIAL 


General Hlectrie Co., 
N. Y. 

Western Electric Co. New York City 

Westinghouse Elec & Mfg. Co., Fart 
Pittsburgh, Pa. 


LUBRICANTS 


Calebaugh Self-Lubricating Carbon Co., 
Inc., Philadelphia, Pa. 

Dixon Crucible Oo., Jos., Jersey City. 

Galena Signal Oil Co., Franklin, Pa. 


MACHINERY .GUARDS, 
Perforated 
Erdle Perforating Co., Rochester, N. T. 


MACHINE SHOP Lighting 
Cooper-Hewitt Electric Co., Hoboken, 
N. J. 


Schenectady, 


MAGNET WIRE 


American Steel & Wire Co., N. Y. C. 

Hazard Mfg. Co., New York City 

Moore, Alfred F., Philadelphia, Pa. 

Roebling’s Sons Oo., John A., Trenton, 
N. J. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

Western Electric Co. New York City 


MECHANICAL STOKERS 


Westinghouse Machine Co., P. Pitts- 
burgh, Pa. 


MERCURY RECTIFIERS 
Cooper-Hewitt Electric Co., Hoboken, 
N. J. 


METAL, Perforated 
Erdle Perforating Oo., Rochester. N. T. 


METAL PUNCHING 
Erdle Perforating Co., Rochester, N. > 


METALS 
American Platinum Works, Newark 


METERS 
Duncan Electric Mfg. Co., Lafayette, 
Ind. 


efor (a f 
E Ls. C. d 


-a 


\ 


Sn 
: Eonmatin 
ziza k fo, 
I 

. L (o 
“ace Let & 
u R. 
M. Tosulati 


` Tine Co, 


tle Tal 
C TEN 
zA 

< ere Co P 
1b By ¢ 
. Soe 


Er G. Bro 
Le Co, 


ban ie Dee 4 


MBER, 19; 


able Co, I 


SEPTEMBER, 1917 


ELECTRICAL ENGINEERING 


BUYERS CLASSIFIED INDEX (Con’d) 


General Electric 
N. Y. 
Norton Elec. Inst. Co., Manchester, 


Conn. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


MINING MACHINERY 
Allls-Chalmers Mfg. Co., Milwaukee, 


General Electric Co., Schenectady, 
N. Y. 

MOLDING, Metal 

National Metal Molding Co., Pitts- 
burgh, Pa. 

MOTORS 


“ See Generators and Motors 


MOTORS, Small 
Jewell Electric Co., Chicago, III. 
Wisconsin Elec. Co., Milwaukee, Wis. 
OILS 

“ See Lubricants. 
OILS, Illuminating 
Galena Signal Oil Co., Franklin, Pa. 
OZONIZERS 
jee Electric Co., Schenectady, 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

PAINTS, Insulating 

or Electric CO., Schenectady, 
. 


McGill Mfg. Co., Valparaiso, Ind. 
Standard Underground Cable Oo., Pitts- 


PANELBOARDS 


Adam Electric Co., Frank, St. Louis 
Columbia Metal Box Co., N. T. City 
Cutter Co., Geo., South Bend, Ind. 
aes Electric Co., Schenectady, 
Krantz Mfg. Oo., Brooklyn, N. Y. 
Western Electric Co., New York City 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 
PATENTS 


Geo. P. Kimmell, Washington, D. O. 


PERFORATED METALS 
Erdle Perforating Oo., Rochester, N. T. 


PHOTOMETER Standards 


Electrical Testing Laboratories, New 
York City 


PINS, Iron 
Southern Exchange Co., The, N. Y. O. 
PLATINUM 


American Platinum Works, Newark. 
Baker & Co., Newark, N. J. 


PLUGS, Flush & Receptacles 
Adam Electric Co., Frank, St. Louis 
Benjamin Elec. Mfg. Co., Chicago, III. 
Cutter Oo., Geo., South Bend, Ind. 
Daum, A. F., Pittsburgh, 

3 Co., Schenectady, 
National Metal Molding Co., Pitts- 
burgh, Pa. 

Westinghouse = & Mfg. Oo., Bast 


Pittsburgh, 
POLES, Ornamental Street 
aar Mes: & Mfg. Oo., New Britain, 


POLES, Brackets, Pins, Etc. 
Brady Elec. & Mfg. Co., New Britain, 
Brookfield Glass Co., New York City 


Southern Exchange Co., The, N. Y. O. 
Western Electric Co., New York City 


POT-HEADS 
Brady Elec. & Mfg. Co., New Britain, 


Okonite Co., The, New York Oity 
Underground Cable Co., Pitts- 


burgh, Pa. 
PRODUCERS, Gas 


burgh, Pa. 
PUMPS 
ö Mfg. Co., Milwaukee. 
RAIL BONDS 5 
American Steel & Wire Co., N. Y. C. 
General Electric Co., Schenectady, 


Resbling’s Sons Oo., John A., Trenton, 


Oo., Schenectady, | RECEPTACLES 


See Sockets 
RECTIFIERS 


General Electric Co., 
N. X. 

Westinghouse Elec & Mfg. Co., Enst 
Pittsburgh, Pa. 

REELS 


Minneapolis Elec. & Cons. Co., Minn- 
eapolis, Minn. 


REFLECTORS 


Cutter Co., Geo., South Bend, Ind. 

Erdle Perforating Co., Rochester, N. Y. 

General Electric Co., Schenectady, 
N. X. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh. Pa. 


RESISTANCE RODS 
Dixon Crucible Co., Jos., Jersey City 
RESISTANCE UNITS 
Dixon Crucible Co., Jos., Jersey City 


Schenectady, 


8 Electric Co., Schenectady, 
RESISTANCE WIRE 

See Wires 
RHEOSTATS 
Erdle Perforating Co., Rochester, N. Y. 
— Electric Co., Schenectady, 


N. . 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

ROSETTES 

National Metal Molding Co., Pitts- 
burgh, Pa. 


SCREENS AND SIEVES, 


Perforated 
Erdle Perforating Co., Rochester, N. Y. 
SEARCHLIGHTS 


Cutter Co., Geo., South Bend, Ind. 
General Electric Co., Schenectady, 
N. Y. 
Western Electric Co., New York City 
SEWING Machine Motors 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 
Weston Elec. Inst. Co., Newark, N. J. 
Wisconsin Elec. Co., Milwaukee, Wis. 
SOCKETS and Receptacles 
Benjamin Elec. Mfg. Oo., Chicago, Ml. 
Cutter Co., Geo., South Bend, Ind, 
General Electric Co., Schenectady, 
N. Y 


National Metal Molding Co., Pitts- 
burgh, Pa. 


SOCKETS, Turndown 
Benjamin Elec. Mfg. Co., Chicago, III. 


General Electric Co., Schenectady, 
N. Y. 

SOLDERING IRONS 

General lectrice Co., Schenectady, 


N. Y. 

Pittsburgh Elec. Specialties Co., Pitts- 
burgh, Pa. 

Westinghouse Elec & Mfg. COo., East 
Pittsburgh, Pa. 


SOLDERING MATERIAL 
Alex. R. Benson Co., Hudson, N. Y. 
SOLENOIDS 

9 Dlectrie Co., Schenectady, 


N. 


STAGE Lighting Apparatus 
eo Electric Co., Schenectady, 


STAPLES, Insulating 
American Steel & Wire Co., N. Y. C. 
STARTERS & CONTROL- 
LERS, Motor 
— Electric Co., Schenectady, 
. Eeg & Mfg. Co., East 
STEEL Armored Wire 
Okonite Co., The, New York City 
ee Sons Co., John A., Trenton, 
Standard Underground Cable Co., Pitts. 
burgh, Pa. 
STOCKS AND BONDS 
Electric Bond & Share Co., N. Y. City 
STOVES, Electric 
' Bee Heating Apparatus, Electrical 
STRAINERS, Perforated 
Erdle Perforating Co., Rochester, N. 1. 
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° e | 
Two big selling seasons ahead ! 
Fall house-cleaning—Christmas 

NO. the time to make an easy, 

profitable start seling Hoovers: 
Hoovers sell all year, of course. But 
around Fall house-cleaning time an even 
brisker demand develops. And again, 
before Christmas, many are sought as gifts. 
They sell almost without effort. 

Add to the Hoover reputation our national 
advertising campaign. Add our live, catchy ad- 
vertising helps of wide variety, supplied free to 
dealers. 

Consider that only the Hoover has a motor-driven 
brush. That onlythe Hoover shakes and thoroughly 
sweeps carpetings—in addition to suction-cleaning. 


That only the Hoover can get all the dirt. 


These features give the Hoover 
an undeniable leadership. 
Both in satisfaction to 
users and profit to the 
dealer the Hooverexcels. 

Write quick. 
The time is short. 


The Hoover Suction 
Sweeper Co. 
Box 1803 New Berlin, Ohio 
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oe From a purely scientific standpoint, this company 
is proud of its contributions to the theory of Electrical 
Measurement. It is still more proud of 


eston 


Indicating Instruments Le 
In design, in material, SX 

in their structural perfec- Ra 

tion, they are thoroughly Re 

worthy to represent Weston $8 

ideas and ideals in the field RS 

of active service. ne 


Weston models in- K3 
clude complete groups for K8 
Portable and for Switch- 
board Service on A.C. and 
on D.C. circuits, together 
with many instruments de- | 
signed for special purposes. 
Write for particulars re- 


Model 310 Single Phase and À 
garding any need. 


D. C. Wattmeter. 


“ 
ae. 
—— 
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SAMSON TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS 


= 


WRITE FOR BULLETIN 84 


THEJAMES LEFFEL& CO, rr 5. ec. b. . a. 


— — ä 


SALES ENGINEERS 


L. B. DOW, INC., 79 MILK STREET, BOSTON, MASS. 
COLBY ENGINEERING CO., 70 FIRST ST., PORTLAND, ORE. 
W. H. WHITE, 378 PIEDMONT AVENUE, ATLANTA, CA. 
WM. HAMILTON CO., LTD., PETERBOROUGH, ONT., CANADA 
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SUBSTATIONS, Outdoor TESTING, Electrical 


General Electric Co., Schenectady, | Electrical Testing Laboratories, New 
N. V York City 


ve = 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. TEA ES DIMMERS 
SUPPLIES, Electrical iain Elett c Co., Schenectady, 
Delta-Star Electric Co., Chicago, Ill. e ’ 
General Electric Co., Schenectady, TOOLS, Linemen’s 
Western Electric Co., New York City 


N. I. 
National Metal Molding Co., Pitts- TRANSFORMERS 
Allis-Chalmers Mfg. Co., Milwaukee, 


burgh, Pa. 
Wis. 


Western Electric Co., New York City 
Westinghouse Elec & Mfg. Co., East 

Duncan Elec. Mfg. Co., Lafayette, Ind. 
Enterprise Electric Co., Warren, O. 


Pittsburgh, Pa. 
Weston Elec. Inst. Co., Newark, N. J. 

General Electric Co., Schenectady, 
N. Y. 


SUPPLIES, Telephone 
Southern Electric Co., Baltimore, Md. | Kuhlman Electric Co., Bay City, Mich. 
Western Electric Co., New York City | Moloney Electric Co., St. Louis, Mo. 
° Packard Electric Co., Warren, O. 
SURFACING, Steel and Tin Pittsburgh Transformer Co., Pittsburgh 
Erdle Perforating Co., Rochester. N.. T. Thordarson Elec. Mfg. Co., Chicago 


Western Electric Co., New York City 
SWEEPERS, Vacuum Westinghouse Elec. & Mfg. Co., East 
Hoover Suction Sweeper Co., New Pittsburgh, Pa. 
Berlin, Ohio 


Weston Elec. Inst. Co., Newark, N. J. 
SWITCHBOARD Supplies | TRANSFORMERS, Bel! 
General Electric Co., Schenectady, 


N.Y. Ringing 


Westinghouse Elec & Mfg. Co., East | Southern Electric Co., Baltimore, Md. 
Pittsburgh, Pa. Westinghouse Elec. & Mfg. Co., East 


: Pittsburgh, Pa. 
oe Oe Light and TURBINES, Steam 


Allis-Chalmers Mfg. Co., Milwaukee, 
Adam Electric Co., Frank, St. Louis 


Wis. 
Allis-Chalmers Mfg. Co., Milwaukee, | General 
Wis. 


N. Y. 
eneral Leffel & Co., James, Springfield, O. 
Western Electric Co., New York City 
Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 


VACUUM CLEANERS 
Hoover Suction Sweeper Oo., New Ber- 


Electric Co., Schenectady, 


Electric Co., Schenectady, 

Krantz Mfg. Co., Brooklyn, N. Y. 

Western Electric Co., New York Oity 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHBOARDS, ’Phone 


t lin, Ohio 
See Telephone Equipment Western Electric Oo., New York City 

SWITCHES, Flush and Snap NT II. ATORS 
National Metal Molding Co., Pitts- VE 

burgh, Pa. Erdle Perforating Co., Rochester, N. Y. 
Southern Elec. Co., Baltimore, Md. 
Westinghouse Elec & Mfg. Co., Last WASHING MACHINES, 

Pittsburgh, Pa. Electric 


SWITCHES, Fuse 

General Electric Co., 
N. Y. 

Krantz Mfg. Co., Brooklyn, N. . 


SWITCHES, Knife 


Adam Electric Co., Frank, St. Louis 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHES, Oil 


General Electric Co., 


Western Electric Co., New York City 


WASHERS, Air 

Spray Engineering Co., Boston, Mass. 

WASHERS, Iron, Steel and 
Mica 


Schenectady, 


WATER Wheels and Turbines 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 
Leffel & Co., James, Springfield, 0. 


WATTMETERS 


See Instruments, Electrical 


WIRES AND CABLES 
American Platinum Works, New 
American Steel & Wire Co., N. T. C. 
Detroit Insulated Wire Co., Detroit 


Schenectady, 


Westinghouse Elec. & Mfg. Co., Hast 
Pittsburgh, Pa. 


SWITCHES, Pole Top 


Delta-Star Elec. Co., Chicago, III. 
General Electric Co., Schenectady, 
N. Y. 


SWITCHES, Remote Control General Electric Co., Schenectady, 
3 : N. Y. 
0 a Electric Co., Schenectady, Hazard Mfg. Co., New York City 


Lowell Ins. Wire Co., Lowell, Mass. 
Moore, Alfred F. Philadelphia, Pa. 
Okonite Co., The, New York City 
Roebling's Sons Co., John A., Trenton, 


TAPE 


Okonite Co., The, New York City 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


TELEPHONE Equipment 
Western Electric Co., New York City 
TERMINALS, Cable 


Dossert & Co., New York City 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


Phillips Insulated Wire Co., Pawtuck- 
et, R. I. 

Rome Wire Co., Rome, N. Y. Md. 

Southern Electric Co., Baltimore. 

Simplex wire & Cable Co., 5 

Standard Underground Cable Co., Pi 
burgh, Pa. 

Western Electric Co., New York City 


T = “Daum” 


Refillable 
A. F. DAUM CO. Pittsburgh, Pa. 


Fuses 


Erdle Perforating Co., Rochester, N. T. 
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—Juniper 
Poles— 
(Southern White Cedar) 
All sizes from 20 to 75 foot 


j SEPTEMBER, 1917 
il: 

~ | has the insulation 

‘ warped? 


—and caused unreliable service and 
frequent adjustments of your apparatus? |, 
BAKELITE-DILEGT@ withstands a tem- 
perature of 300 F. and is impervious 
to water and acids. We guarante that 


+ | BAKELITE - DILECTO N 
ve Will Not Warp 20 Different yards 


It is the perfect insulation for appara- 

tus installed in battery rooms and lo- 

B. cations subject to extreme changes of 
| temperature. It does not deteriorate 
| 


Cross Arms 
Long Leaf Pine 
Unpainted Painted — Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 
From Producers to Consumers 


Write for Prices 


The Southern Exchange Co. 


97-99-101 Warren Street New York City 


with age and a sheet %-in. thick has a 
dielectric strength of 100,000 volts. 
Sheets, rods, tubes and special shapes. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 

z CHICAGO—332 S, Michigan Ave. YORK-233 Broadway 
ue SAN FRA 

1 


NEW 
NCISCO—525 Market St. 
LOS ANGELES—411 So. Main St. 
PITTSBURGH—316 Fourth Ave. 


4) 
5 | 
p DIXON’S 
y 
' GRAPHITE 
2 BRUSHES | 
a Are self-lubricating brushes. M () | 
i that will not scratch or score 
5 the commutator. Sparking Gu ° 
„ : A z i ara 0 l 
g chattering and noisy motors are ntee Service, Efficiene 
. unknown when these brushes are Economy and Sal Y, 
: used. | Nte you taking advanta y 
It naturally follows that friction rales requirement your factor Hon im. 
a losses are reduced and that expensive to you why you should. nD et ua ence 
: shutedowns for commutator repairs deanai ea both mechs Products 
z are avoided. denk expense, and unn lon life, 10%, ma 
pal ions. : ae op- 
8 Drop a line to our Electrical oth running con. 
ar Service Department for booklet No. p This enables us t 
129-M. . eerlessMo o guara 
Made in Jersey City, N. J., by the 1-4 to 35 H. p Onal] 
| | Write fi 
0 e or ; 
Joseph Dixon Crucible Company Catalogue 


DK Established 1827 2 


M-24 


The Peerless Electric 
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Increase Your 
Frosted Lamp Profits 


Far-sighted dealers have been quick to recog- 
nize the opportunities offered by Etch-O-Lite 
to increase their profits and decrease 


CON TRACTORS their stocks. 


who keep a strict cost system, find that one item To frost a lamp with Etch-O-Lite is the 
matter of a minute—safe, sure and everlasting 


of construction expense may be cut four-fifths by 
discarding wasteful methods for progressive ones. 
You know the frequency with which fuses blow 
during construction work. When an ordinary 
fuse blows, it is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a cartridge fuse—fibre shell, metal 
parts—are discarded just because a bit of inex- 
pensive fuse metal has let go. BUT, when an 


ECONOMY 555 F USE Order a small | quantity and teste it 


blows, it is renewed on the job at a trifling ex- out carry only clear lamps and make 


pense to do “SAFETY FIRST” duty until anoth- the profit on frosting yourself. 
er overload ruptures the Fade link, whereupon 


the fuse is again renewed. Result—a saving of Put up i 2% lb., 5 lb., and 


eighty per cent. in fuse up-keep cost. Prove itat 10 lb., containers 
our expense. = 


Write for Free Samples and for Catalog 11 UNION ELECTRIC COMPANY 


Sole Selling Agents 


ECONOMY FUSE & MFG. CO. PITTSBURGH, PENNA. 


Kinzie and Orleans St. CHICAGO Canadian Sales Agents, Northern Electric Company, Ltd. 


INDEX TO ADVERTISERS 
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MOLONEY 


TRANSFORMERS 


A bank of 25-cycle, 3- 
phase transformers ope- 
rating rotary convert- 
ors, supplying power to 
the lines of the Fort 
| Es Pe Dodge, Des Moines & 
S Southern Railway. The 

* success of these trans- 
formers in handling the 
exceptionally heavy 
duty required in railway 
work has resulted in 
many repeat orders for 
this type transformer 
from the Fort Dodge, 
Des Moines & Southern 
Ry. Co. of Boone, Iowa. 


MOLONEY ELECTRIC CO. 


FACTORIES: ST. LOUIS, U. S. A. and Windsor, Can. 
G 


P NEW HICA AN FRANCISC 
DISTRICT OFFICES:- 50 CHURCH ST. 343 S. DEARBORN ST. SRIALTO BLDG 
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Lowest Prices 


Hold-Heet Pads (the World's best) will be in bi PO 
They are better than ever before and hes 9 5 e pe 


durable 660 watt Hold-Heet radiators will be another big seller 


Sales Insurance 
A stock of Hold-H 
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BROOKFIELD 


GLASS INSULATORS 


Awarded gold medal at Panama Pacific 
International Exposition, San Francisco, 
for low and medium voltage insulators. 


THE BROOKFIELD GLASS COMPANY 
2 Rector Street, New York, N. Y. 


Northern Electric Company 
UMITED 


Distributors, Montreal, Can. 


z EVERY coil examined and 

labeled under the direction 
of the underwriters laboratories. 
Ignition wire for autos, 
motor boats and aeroplanes. 
Send for booklet fully describing 


American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh 
Worcester Denver 
Export Representative: U. S. Steel Products Co., New York 


Pacific Coast 9 U. 8. Steel Products Co. 
San Francisco Portland Seattle 


Bare and Tinned Copper Wires 
Magnet Wires 


N.E.C.S. Rubber Covered Wires and 
Flexible Cords 


ROME WIRE CO. 


ROME NEW YORK 


SAMSON SPOT ARC LAMP CORD 


twisted rope, and will not transmit 


Send for sample and catalogue. 


Besten, Mass. 
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PATENTS 
TRADEMARKS DESIGNS. 


ACTUAL search and report as to patentability FREE. 
1917 Edition, 90 page patent book free. Tells what inven- 
tors should know before applying for a patent. Investigate 
my patent sales service erms moderate. High class 
service. Prompt personal service. : 


GEORGE P. KIMMEL 
PATENT LAWYER 


293 Barrister Bldg. WASHINGTON, D. C. 


CONDUITS 


Xx duct Galvanized. 

Electroduct' Enameled. 

Loomflex Non-metallic. 

Genuine Circular Loom” Non- 
metallic. 


American Circular Loom Co. 
90 West St., N. v. City 


VICTOR INSULATORS 


The recognized standard of quality and service 


The Locke Insulator Mfg. Co. 


VICTOR, NEW YORK 


E 
NEW CODE 
WIRES & CABLES 


HAZARD MFG. Co. 


WILKES-BARRE. PA. NEW YORK FroTSBURGH ec 


PLATINUM 


CONTACTS OF ALL FORMS WIRE POR WIRELESS TELEGRAPH 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 
NEWARK, N. J. N 


DETROIT 


RUBBER COVERED 


r 
Solid braided cotton, waterproofed. Will outwear metallic devices or 
t shocks. 
SAMSON CORDAGB WORKS — — — — 


Shadow Cord. 
LOWELL INSULATED 10 WIRE rar co. | 
Lowell, 


Mass. 
N. k. C. 8. Wire Telephone Wire} 
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A. HALL BERRY, Cen! Sales Agent 
New York 


ELECTRICAL ENGINEERING 


The advertisement reproduced above was not clipped from a 
newspaper or magazine. It merely represents the state of mind of 
pretty nearly every salesman after he has been turned down hard by 
one of his most promising prospects. 


Hundreds of salesmen, are in just such a dilemma every day, and 
in cases of this sort HOW-I-DID-IT has proved its value. 


When you're up against it for an idea—when you would gladly 
fill the classified advertising columns with appeals like that above, if it 
were possible to get worth while returns—a HOW-I-DID-IT story 


may give you just the idea you need. 


The stunt that sold electric light to the hotel proprietor in Mis- 


souri may be the very thing you need to bring your New England 
Sunday School superintendent into line. 


That, in a few words, is the purpose of HOW-I-DID-IT. It is a 


clearing house of practical selling ideas.- It helps good salesmen be- 
come better salesmen. 


. HOW-I-DID-IT depends entirely on the salesmen in the field to 
fill its pages with their actual selling experiences, and to make it worth 
your while to contribute every story published is paid for. 


Each month awards of $15.00 and $10.00 and several of $2.00 
are made. The October stories have not yet been chosen. Sit down 


today and make a little extra cash by writing us one of your success- 
ful selling experiences. 


Westinghouse Lamp Company 
165 Broadway, New York 
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GUARANTEED BY THE NAME Sales Offices and Warehouses Throughout the Country 
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In This Issue: 
Page 


25-32. Electricity's Part in Building and Navigating of Ships H. A. Horner 
Second installment. This installment takes up in detail the electrifying of the 
shops. It discusses nature of current supply, voltage, phase and frequency, 
the supply of electrical energy to the different shipyard shops, the transport- 
ing of materials, underground electrical construction, wires and cables, con- 
duits, and motor driven machine tools. 
5 Song of the Dynamo. 
41-42. Editorials. 
What Electrical Engineering Is; Women in the Industry; How Coal is Wast- 
ed; Buy a Liberty Bond; Why Are Editorials Dull Reading? 
43-46. The Electrical Equipment of a Monumental Office Building. . . . . . Benjamin Gross 
This fourth and concluding article of the series describing this exceptional 
equipment covers the general methods employed and the results of the tests 
made on the generators in the plant, the low tension call bell and miscellane- 
ous systems and provisions for telegraphic equipment. 


46. Excess Air. 
47-50. Bolstering Up the Power Factor. 


Other Items of Interest: 
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33-40. Power PLANT, LINE AND DISTRIBUTION PROB- and operation of electrical machinery. Meters 
LEMS: and Motors; Rating Alternating Current Gen- 
Direction of Energy Flow in Two-Wire Di— erators; Cheap Bedroom Lamp; Handy Switch 
rect Current Circuits; Hydroelectric Energy in Combination. 
Georgia; Direction of Rotation of a Motor Re- 55. T Want To Know: 
versed Through a Wrong Connection in the Queries propounded by our readers. 
Armature; Electricity at Camp Upton; What 56-57. THE TRADE IN PRINT: 
Some Motors Do; Fuse Sizes for Industria! Mo- Catalogues and Pamphlets; New Books: Per- 
tors: Water Rheostat Construction; Peak and sonal; Obituary; Electrical Odds and Ends. 
Off-Peak Buyers; Modern Subway Equipment; 61-66. FROM THE FACTORY: 
Homemade Oil Strainer; Transformer Tem- Holder Socket for Standard Heel Reflector: 
peratures by Periscope; The Engineering Coun- Mogul Base Receptacle; Pony Type Snap 
cil; Copper 23% Cents per Pound; Fixation of Switch; Light Weight Circuit Breaker; Current 
Nitrogen; Experimental Portable Switchboard ; Transformers for Tripping Coil Circuit Break- 
Conserve the Coal and Oil; Lightning Arrester ers; Benjamin-Starrett Panelboards; Dead Front 
Choke Coils; House Wiring Plans. Plug Switches for Series Lighting Circuits: 
51-52. VIA THE SHEARS AND Pastepot ROUTE: Hughes Air and Water Heaters; Phelps Adjust. 
Containing extracts from the trade press, able Heater ; Portable Electric Range; Jagabi 
house organs, letters, and other sources of in- Dodge Design Rheostats; Emerson Motor 
formation. Lathe; Small Induction Motor; Packless Swivel 
53-55. NUTS FOR THE KNOWING ONES: Joint; Starting and Lighting System for Ford 


Questions and answers relating to the design Cars; Prestwich Fluid Gage. 
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RICE—United States and Possessions, Mexico and Cuba, $2.00 a ve: 
MEMBER BUBSOR 2 80 a year. Foreign Countries in Postal Tinion, $3.00. 00 a year. 
CAUTION—Do not pay solicitors, unless they present written authority, with date, from 
the publishers to collect money. 
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TO ADVERTISERS— To insure insertion, „Cop; . e for changes 
N Olar advertisements in ELECTRICAL ENGINEERING should reach us not later Ae 


ONTH preceding date of publication; three days earlier 1 
9 Orne rst advertising forms close promptly on this date. Sry PEOOL Ta 


NEW or ADDITIONAL advertising not to occupy fied’ e aD de tiada the 
special form up to the 30th. 


Member Audit Bureau of Circulation. 
Mail Matter. Copyright 1917 by Technical Journal C ae 
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WHEN IN THE MARKET 


For 


TRANSFORMERS 


Think of 


PEERLESS 


They are all that the name implies 


r 
* 
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S RIGHT 


Let us Quote You on Special Transformers 


QUALITY __ 
DELIVERY 


PRICE | 


The Enterprise Electric Co. 
WARREN, OHIO 


** Transformers of all kinds for all purposes 
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Where Dependability 


Counts 


The equipment of steel mills must be absolutely and 
thoroughly reliable. 


In perhaps no other line of industry can failure of the 


equipment cause so much loss. 


And no small amount of responsibility lies in the 
electrical apparatus. 


Stoppage of machinery due to breakdowns of elec- 
trical equipment may cause thousands of dollars damage in 
time, labor and material cost. 


It speaks well for the dependability of Packard trans- 
formers, therefore, that so many large steel companies should 
entrust to them the responsibility of keeping the wheels 
turning. 


Packard Transformers have never failed to keep 
their trust. Twenty-four years of service have proved 
them responsible, dependable, reliable. If you're looking 
for transformers of that kind write for Bulletin E. A. 200. 


The Packard Electric Company 


Represented by Electric Appliance Co., Chicago. Dallas, New Orleans, San Fran- 
cisco. Post Glover Eleetrie Co., Cincinnati, Ohio. N. L. Walker, Raleigh, 
N. C. H. I. Sackett Electric Co.. Buffalo, N. Y. Eleetric Service Supplies Co., 
Philadelphia, New York, Chicago. 

District Offices: Braid Electrical Supply Co., Charleston, W. Va., Los Angeles, Calif. 
No. 400 San Ferando Bldg.. J. G. Monohan, Mgr. Detroit, Mich.. David 
Whitney Bldg.. W. L. Marsh, Mpt Pittsburgh, Pa.. First National Bank 
Bldg., B. Rutherford, Mer. 


Joie Office and Works 
WARREN, OHIO 


Illustrations show Packard installations in 


some of the nations large steel plaints 
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NOW READY 


INTERIOR 
WIRING 


And Systems for Electric 
Light and Power Service 


A Manual of Practice for 
El rical Worker Con 
tract Architect ind 
School 
By Arthur L. Cook, 
Pratt Institute 
This book is packed with useful information—every- 
thing that you should know about systems for electric light 
and power servile if It will answer almost every question 


that is liable to come before you. Send for your copy 


today. 
426 pages, 4% x7 A, illustrated. 
Flexible Binding, $2.00 net. 
Technical Journal Co. 
Woolworth Bldg. New York City 
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Electrical Tables 


and Engineering Data 


A collection of useful tables and practical hints for electri- 
cians, foremen, salesmen, estimators, contractors, architects 
and engineers. 


The subjects are arranged in alphabet- 
ical order. Its scope ia limited to 
practical information which is daily 
called for, but seldom available at 
the time most needed. A large num- 
ber of tables are provided to assist in 
the calculation of almost every con- 
ceivable problem with which con- 
struction men have to deal, thus sav- 
ing many hours of tedious figuring. 


This beok contains absolutely no 
theoretical discussions, and is in- 
tended simply to furnish the elec- 
trician generally with a referenee 
and table book which can be conve- 
niently carried in the pocket. 


Cloth, $1.00 
Leather, 1.50 
TECHNICAL JOURNAL CO. 


Woolworth Bldg. New York 


Dossert Connectors 
for Outdoor High-Tension Wiring 


8 s — * * “ $ 


S a a * ; 
fe a — —ͤ¹ [U ee ee 


New Elizabeth, N. J., Step-ap Station — 13, 200 volts to 26,400 volts, 11,500 kva. 


H. B. LOGAN, President 


Electric Company to make tap 
connections to stranded and 
solid h.t. busses of this outdoor 
transformer station. Deciding 
factors in the choice were ease 
of application, low resistance 
and absolute permanency of 
joint. 

For your requirements—straight 


are used by Public Service 
or tap—there’s a Dossert too. 
| 


DOSSERT & COMPANY 


242 West 41st Street, New York 
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Swing into Line 

The increased cost of building materials, 
the shortage of labor—war-time conditions— 
have decreased building construction, de- 
creased the number of available wiring con- 
tracts. 

It is more advantageous for you to swing 
into line with these conditions than to work 
against them. 


There is a positive demand—a growing £ 
demand—for labor-saving devices for the HURLEY MACHINE COMPANY 
home. You can meet this demand with Thor 155 West 42d Street, New York 
products—their sales are more profitable than 35 South Clinton Street, Chicago 
contracts, 3 
Write us for Complete Information and Prices A Size for Every Family A Style for Every Purse 
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YOUR 
CHRISTMAS 
CATALOG 


Contains 64 pages and more than 150 illustra- 
tions. It is 6x9 inches in size with this striking cover 
printed in two colors and your name right on the 
front as indicated. 


It is your book, from first to las. Our name 
doesn't appear in it at all. It comes to you inserted in 


its own special envelope ready for mailing or counter 
distribution. 


The catalog that we furnished gratis last year was 
so enthusiastically received by our customers, and 
proved so productive for them that we were encour- 
aged to prepare an even finer one this year. 


Dealers and central stations, write today for in- 
formation as to how you can get your supply. 


( m E Central Electric Company 
316-326 South Fifth Avenue 
CHICAGO 
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The Gateway to Greater Produc 


Despite the fact that a close relation exists be- 
tween spoilage, slowing-up-of-men, damage to 
machinery, and poor lighting, a trip through a 
‘<ctory district is sufficient to show the num- 
ber of factories properly lighted to be alarm- 
ingly small. | 


And this condition exists even though the de- 
mands upon American industry are greater to- 
day than ever before with the labor shortage 
becoming more acute every day. 


This wastage and lost motion in industry 
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chargeable to poor lighting must be corrected. 


Edison MAZDA C and C-2 Lamps are the 


solution, the latest development in MAZDA 
lighting. 


MAZDA C is an exceptionally i 
MA7 C } powerful com 
lighting unit specially developed for indoor 1 
door industrial needs. With this lamp night-time ope 
tion can proceed with day-time efficiency. ae 


MAZDA C-2 is a high power lamp for use where 


color comparison is necessary under artificial light. 
nr 


Vigorous sales promotion of Edj 2 
motion ison MAZ D. 
C and C-2 Lamps is yielding excellent ai 


EDISON LAMP WORKS of General Electric Company HARRISON, N. J 
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Worth Investigating 


N THESE times of labor shortage 
and other factors that make problems 


for the electrical contractor, nothing 
can help so much as the use of the 
Well worth 


most efficient materials. 
investigation along this line are 


Realflex Armored Cable 
and Buckeye Conduit 


In these materials contractors will find the 


best that unusually large facilites and a man- 
ufacturing policy that is satisfied with nothing 


ANNAN AUCH Zuni 
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but the best can produce. 
Both of them have distinct and decided ad- 
vantages in the matter of ease of installation, 


rapidity of working, durability, and efficient 


service. 
If you have not already tried them, do so 
now, and observe their performance along 


these lines. 
The. Youngstown Sheet and 
Tube Company 


(Successor to The Western Conduit Company) 


YOUNGSTOWN, OHIO 
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Western Electric 
No 200 
FLOOR LAMP 


a. * 
. * 
+> ea 

AF we 


> 


E SA a — aS 
5 0 — 
„ 9 
N * 
ig É 


n 


—— 


` * 
“SJL owns 
* ~ 


4+ 
** 
2 
KA. 


~ e ee 


d G 
. RAL 8 wes a 


r 2 Jule 3 tid 
* * 8 n Ri: * > 
| products of the skill of master workr 
SS Pe 1. 80 * x $ 
VVV es fie 
bout os ` y . ö ot; * 
F — 5 
f € > ` 
p $e d Se U Se i 
10 Y . wa g any X 
pletely. RAR gy X 
s — 1 * * M 


pi 
DURF C 


eee e 
, feing i in Ton 


it lit ball joint, with no za 

ake heavily e = J 

ent useing the r at 
th cushion grip that prevents | 

n R S screw made to fit 5 


* 
1 
a, $ fry a’ 


~*~ ot te 


* 

vw 5 

i 

* 

« 

EA 


Wester Electric 
No. 100 


TABLE PORTABLE 


"AA he n 


ctures, s, and « can be een used 


enn 


* 4 Ba K n y à > * * * ° 4. - 
‘ee - 95 
* d h Ja 6 . pê ê 
Wr x i `g x 
y 0 s ~ * A . é " 5. 
i J nnn 260 
À * nnr * 
n i . 
oe RPORATED e 
. > 4 — 2 ee Lh 8 n 
. ` 1 >) VAD TAUR * 25 * 
x ` ww a a a vi eS G 
in E nennen r 
rinci eities : te Pe A tet a a a s 
eee i be 
11 ms "7 — k — n 
Sere — : aa a s — 


MANA MAA ASS Ne — = Ae 


Digitized ty G OOgle 


14 


That Lighting Boosted Our Production 10% 
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If you could actually show the manufacturer what improved lighting 
has accomplished in other factories, you would find him ready to accept 
your suggestions to improve his lighting. This can be done through a | 
forceful presentation of the facts. The three big outstanding ones are r 
stated below. 1 

| 


1—Good lighting often means as high as 15% more output | 
from every employee—at no increase in the payroll. hy 
2—It makes for greater accuracy in working and so cuts i 
down the spoilage—a heart-breaking loss in every poorly 
lighted shop. : 
3—It pays for itself many times over in eliminating the cause 5 
of 23 percent of the yearly accidents. A 


These three heavy-hitting arguments are thoroughly discussed in our | 
new booklet, Better Factory Lighting, just off the press. Don't miss * 
the free copy awaiting your request. It will help you in your sales of 
better lighting service. i 


INATIONAL LAMP WORKS 
OF GENERAL ELECTRIC CO, 
Gra NELAPARK CLEVELAND | 


Member of Society for Electrical Development - “Do It Electrically.” 
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Let the Factory Man Help Make Your Motor Sales 


tion as this creates profitable repeat orders for the 


| When the factory superintendent or shop fore- 
& M. Motors. 


man calls on the man who signs the order and dealer who sells K. 
boosts your motors, it’s easy to make the sale. 


And in getting the first order from a new customer 
the R. & M. Motor offers the dealer a real advan- 
tage. For many years this motor has been adver- 
tised extensively in the leading magazines. Its 
Motore1s the- natural avol theaenler and elle reliability has been made known to everyone, the 
them. Their dependability helps him keep the man who has aes bought a motor as well as the 
factory going at top speed and maintains his experienced ORG buyer. It is the one motor 
record as a producer: which has been advertised consistently to the 

general public the one motor everyone knows. 


Such co-operation as this is not unusual for the 
dealer who sells Robbins & Myers Motors. The 
factory man who has had experience with these 


| 


When making equipment changes or additions his The R. & M. line includes A. C. and D. C. mo— 
recommendation naturally calls for R. & M, reli- tors for all services in sizes ranging from 1/40 to 
ability in the new motors. Such inside co-opera- 30 horse-power. Bulletin and prices on request. 


THE ROBBINS & MYERS COMPANY 


SPRINGFIELD, OHIO 
New York Boston Philadelphia Buffalo Cleveland Cincinnati Chicago St. Louis San Francisco 


The World's Largest Exclusive Manufacturer of Electric Fans and Small Motors 


Robbins & Myers Motors 
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DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


Duncan Electric Manufacturing Company 


Lafayette, Indiana 
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Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot 


water-heater that is inexpensive to buy and use, is easily 
installed, can’t be upset, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 
offer them a 


66 99 = 
GEYSER” Electric Hot 
‘ Water Heater 
it's as good as sold. Just a turn of the handle- to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 


is a ‘‘GEYSER ” dealer we forward them to him. Are you 
in line for this profitable year-round business in your locality ? 


Write to-day to 


Bridgeport Electric Manufacturing Co. 
Bridgeport 2 Connecticut 


. h 
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Easily attached to any 
pipe—replaces the reg- 
ular faucet. 


\ 


‘ Ein. 


OF 


K 
J 

\ 

| 


| 


§ 


J. 


OCTOBER, 1917 


ELECTRICAL 
WIRES AND 
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CABLES 

WIRE ROPE Insulated BHlleotric Wire 

STRAND If you want the best quality and service in 
Insulated Electric Wire COME TO US. 
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For 30 Years the Standard 


„O. K.” Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof 


BRANCHES 


Reg. U. S. Pat. Off. 


This trademark - always in 
red - on every Hy e lamp 
and carton. A mark of Sur con- 
fidencein the permanentquality 
of Hygrade Tungsten Lamps. 


MADE BY 
John A. Roebling’s 
Sons Company 


New York, Seton, Chicago, Philadelphia, Pittsburgh, Cleveland. 
betta. San Fraecisee, les Angeles, Seattle, Portland, Ore. 


prepared to make prompt shipment. 


Southern Representation 


Trenton, N. J. 


Chattanooga, Tenn 


Your Lamps—Hygrade 
Up to your standard—you cannot 
buy a better lamp. 


Bought as you buy other merchan- 
dise—at outright sale. 


Sold as you sell other merchandise 
—at your own prices and under your 
own conditions. 


Lamps you can offer your most ex- 
acting customer in full confidence that 
they will make good. 


HYGRADE LAMP CO 


e Wsie Mass 


Chattanooga Armature Works O 


You will find our prices reasonable and we are 


ALFRED F. MOORE, 200 % Tair t ay 
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HORDARSON 
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Railway Feeder Wire 
Slow Burning Wire 


N Phillips Wire Co. 


PAWTUCKET, R. I. 


FOR EVERY PURPOSE 


THORDARSON ELEC. MFG. CO.CHICAGO 


Mexican Branch 
Cla Mexicana de Alambre “Philips.” Mexico City 
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They Stand The Test 


“No-Spark” Carbon Brushes, subjected to every test in which most brushes fail, will substantiate all we claim for them. 

“No-Spark” Carbon Brushes make all brush contacts frictionless, permit the machine to run noiselessly at its maxi- 
mum efficiency, and reduce wear on the Commutator ninety percent. 

These brushes wear smooth, take a high polish and produce a rich chocolate color brown gloss on the surface of the 
Commutator, due to their unsurpassed qualities and latest development in sparkless and frictionless commutation. | 

“No-Spark” Carbon Brushes will save Commutator repair bills enough to pay your brush bills several times over. 
You can readily see that a machine running free of sparking, heating and cutting will reduce the wear on the Commutato: 
—meaning an elimination of annoying delays. 


“NO-SPARK” CARBON BRUSHES 


will carry at least one-half more load than the next brush in existence, and their perfect and permanent self-lubricating 


qualities have never been approached. 
They will not chip, split or break, and are moisture-proof. l 
Prove these claims to your own satisfaction. If you are looking for a perfect brush send for a set. 


CALEBAUGH SELF-LUBRICATING CARBON CO. %%,‘stumbia . 


Light Diffusion that Benefits the Eye 
Without Robbing the Light 


of its 


Gives greatest eye comfort. 
Make this unit the basis for 
your stock of the Best Selling, 
Most Satisfactory Lighting 
Units in the market today. 
With it you can build to suit 
your customers — units of 
greatest radius illumination, 
in plain or decorative design, 


Power 


for exterior, interior domestic 
or commercial use. 


The interchangeability and 
adaptability of these units 
allows you to have in stock 
a complete range for every 
need, without a large invest- 
ment. 


Send for new catalog. Liberal discounts to Job- 
bers, Dealers, Central Stations and Consumers. 


LUMINOUS SPECIALTY COMPANY 
INDIANAPOLIS, IND. 
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The Kuhlman transformer is a 
specialty. 


We make no other lines. 


The Kuhlman transformer 
business has been built up by pro- 
viding an exclusive transformer 
service to customers, giving hon- 
est attention to their transformer 
needs only—with no eye to other 
business. 


The Kuhlman Electric Com- 
pany is the oldest independent 
company manufacturing trans- 
formers. 


fo 


ELECTRICAL ENGINEERING 


For nearly a quarter century 
this organization has been in 
closest touch with power com- 
panies, co-operating with engi- 
neers to help solve the many 
problems that constantly come 


up. 


The result is an organization 
not alone willing but capable by 
reason of specialized experience 
to meet any emergency. 


This is a service that is at 
YOUR disposal. 


fj mers 


Kuhlm A a etic Ca 


Minneapolis, Minn. 


B 
n 21 N. Sixth St. 
Charlotte, N. G. 
2.12 ohio JI AVE K 1 y x ele Commercial Building 


E New York Office, 114 Liberty St. 


20 ELECTRICAL ENGINEERING OCTOBER, 1917 


Central Station Managers 


increase your commercial day 
load by selling motors that 
meet every requirement of 
your customers. 


THE USE OF 


ALLIS-CHALMERS 
INDUCTION MOTORS 


Means Freedom from 
Breakdown Troubles 


Reliability is at all times as- 
sured by their rugged construc- 
tion and effective forced venti- 
lation, by the use of moisture- 
proof windings and dust-proof 
bearings. 


2. The best equipped repair 
| shop in the U. S. would 
not be putting it too strong. 


These features also give the re- 
serve force necessary to meet 
emergency conditions and as- 
sure long life and low mainte- 
nance charges. 


Allis-Chalmers 
Manufacturing Company 
MILWAUKEE - WISCONSIN 


25 years of experience in the man- 


ufacture of armature and field coils 


and rewinding and rebuilding the 


various makes of electric machines. 


| We carry a large stock of magnet 
* 


wire for emergency calls. Try us. 


CHATTANOOGA 


ARMATURE WORK 
CHATTANOOGA, 


= < 
fi mo s 7. : , 
een 


Offices in all Principal Cities 


Canadian Representatives 
CANADIAN ALLIS-CHALMERS, Led., Toronto, Ont. 
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You don’t want any 


FUSE SLIDE MUST BE 
BEFORE SWITCH CAN BEC CLOSED 


r in| 


There are many ‘‘safety” 
switches which, if incor- 
rectly connected or in- 
stalled, make it possible 


for a person to receive a 
shock or burn. 


A striking characteristic 
—an individual feature 
of the Palmer is that zo 
matter how it ts connected 


ELECTRICAL ENGINEERING 


“IFS” or “BUTS” 
in safety switches YOU use 


—then consider the 


PALMER 


Safety First Enclosed 
Switch and Cut-Out 


It isthe ONE switch that 
supplies such protection 
and which complies liter- 
ally with the specification 
covering classification A, 
Label Service of the Un- 
derwriters’ Laboratory, 
which eis applicable to 
switches enclosed in 
metal cases and designed 
for manual operation 
without opening cases 


TO 
REFUSE 


N OPEN; . = 


MOVE 
SLIDE 


FUSE SLIDE MUST 
BEFORE SWITCH CAN HE CH S 
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or installed it is impossible to receive either shock or 
burn or to produce a short- circuit either in operating the 
switch or re- fusing the cut-out. 


and so arranged that when cases are open terminals are 
dead, eliminating possibility of shock to operator in 
replacing or inspecting fuses. 


Palmer Electric Mfg. Co., 59 K Street, Boston, Mass. 


Dr reer nüt. een eee eee eee eee ee eee AOSNOABAHAEIOTCSAOP n st ttt triste eee eee eee 
eee eee eee ceenseres eoneesetemeescersesnaceses nesececeees EONS ERS teR0S 


SHERARDUCT 


Sherardized Rigid Steel Conduit 


BKB W nos rreneeeesonsennssussnse apenresosqeveres@etendsov0sseensenst0r0026/OUGDI—tGSGO40G DASAS EO ODOIAAGEROGAR COODSOSDE RIG ONIONDOIARSOOOESROTONN 


eee 
seanvengsasenconooeacnssaesouocvesensoeaesousueescavenssoescessovnsve/suavcessuovuarstenueucnsseaneacansenstasvevtnounesgavas vccsusnovnuenueraqenacensorvessvonsosset eeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeee U 


was used exclusively in 


f i NATIONAL 
the home of the Missouri Products 
Athletic Club, St. Louis. Sherarduct 

Economy 
Architect Metal 
G. F. A. Brueggeman Molding 
Flextube 
Cost Outlet Boxes 
$1,000,000 Locknuts 
Bushings 
Electrical Contractors Fixture Studs 
F. E. Newberry Electric Co. Autoflex 


National Metal Molding 


Manufacturers of 
Electrical Conduits & Fittings 
1106 Fulton Building. PITTSBURGH PA 


Atlanta Dallas Los Angeles Salt Lake City 
Boston Denver Piel. ral Francisco 
a Portland St. Louis 

Buenos Aires Havana Paris 
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Duquesne Garden, Pittsburg’s finest ice rink, has 22,000 
sq. ft. of skating surface. Central station power is used to drive 
its 50 and 80 ton compressors. Since it stands in an attractive 
residential section, no unsightly cooling tower could be permitted, 
nor could city water be wasted. The problem was solved by 
installing a ten-nozzle 


Spraco Cooling Pond 


on the ground level at the rear of the cause ‘‘Spraco’’ pipe systems are 
building. Several points of Spraco self-draining and water does not flow 
superiority carried especial weight. in thin sheets over surfaces on which 
Compactness of the installation saved . l 

in first cost of pond and enclosing it. freezes. Costly water is N 
structure. No trouble was expected. mized since only about 1.5% is 
or has developed, from freezing, be- evaporated. 


ZZ 


No matter where your cooling - water gets its heat am monia or 
steam condensers, water jackets, gas producers—a “Spraco” 
system will serve your needs. Let Bulletin 201-A tell you 
the whole story. | 


Spray Engineering Co., 93 Federal Street, Boston 


Agents in All Principal Cities 
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Everybody’s Sewing 
That Means More Sales— 


Very few sewing machines are stored away in the attic today. In 
almost every home they're right out handy. 


With more women sewing today than ever before, there's a bigger 
demand for the 


Ẹ Á f ' 1 


SEWING 


MACHINE MOTOR ó 


—a demand that you can turn into pro- 
fts with very little effort. 


The Dumore takes on sight. House— 


wives who use it say it’s a little wonder 
—and you'll say so, too, when you see It. 


It's an improved and perfected motor ~ cor- 
rect in design and built right in every way. 


With all its advantages and high quality you can sell the 
Dumore at a price no higher than that asked for inferior motors. 
And every sale pays you a better profit. If that sounds good, 


consider these 


Strong Selling Features 


The Dumore can be quickly and securely attached to any 
machine. Has simple thumb-screw adjustment. Lowers with 
the head or drops out of way of cover if used with stationary 
head machine. Six-speed rheostat, well-known universal motor 
operating on direct or alternating current. No delicate parts to 
get out of order. No nuts, bolts or loose parts to get lost. 
Sure to be a good seller and certain to please your customers. 


Let us send you a Dumore on approval. Keep 
it 30 days, show it to your trade and then 
send it back tf you re not convinced. Write today. 


WISCONSIN ELECTRIC CO. 


2804 DUMORE BUILDING RACINE, WIS. 
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Westinghouse 


Iuxsolite Fixtures for Mazda (Lamps 


Oneonta, New York 


wanted better illumination on their streets in keep- 

ing with the attractiveness of the city, and the 
progressive spirit of the community. 
The Oneonta Light & Power Company satisfied this 
desire by discarding the enclosed 
arc lamps then in service, and sub- 
stituting 121 Westinghouse Luxsolite 
Fixtures, with 600 candle-power 
Mazda Lamps, and the latest Holo- 
phane Refractors of the Skirted 
Bowl Type. 
The illustrations show the man- 
ner of installing the fixtures. 


Catalogue 7-A describes the fixtures 
in detail; ask for a copy 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


Sales Offices in All La ge 
American Cities 


718 WESTINGHOUSE 


ELECTRIC 


tlectrica 


Engineering 


Treating of the Theory and Practice of Electrical Generation 
and Transmission, and the Utilization of Electrical Energy. 


Technical Journal Company, Inc., New York 


Copyright—All rights reserved 
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ELECTRICITY’S PART IN BUILDING 
AND NAVIGATING OF SHIPS 


By H. A. Hornor, Electrical Engineer 


The first installment of this series appeared in our issue for September. This in- 
stallment takes up in detail the electrifying of the shops. In some detail are discussed 
the nature of the current supply, the subjects of voltage, phase, and frequency, the 
supply of electrical energy to the different shipyard shops, the transporting of mater- 
ials, underground electrical construction,wires and cables, conduits, and motor driv- 
en machine tools. Motor driven machine tools will be treated of more at length in our 
November issue. These articles will be fully illustrated with the modern types of mo- 
tor driven machines now used in yards where ships are built. ö 


Electrifying the Shops 

Careful consideration must be given to the methods 
adopted for protecting the various wires and network of wires 
required in such a distribution system, as mistakes in this 
respect are very costly in a shipyard, not only intrinsically but 
because of expensive shutdowns. The various shops of such 
a plant cannot all be contained under one roof because the 
functions of all arc not similar. For example, the joiner and 
woodworking departments are separated from the steel-work— 
ing departments. This is done chiefly for fire protection, but 
also because these two shops have nothing in common. For 
these reasons, a type of clectrical construction that may apply 
very well in one case would not apply in the other. In like 
manner a construction that would be suitable in the machine 
shop and similar places would not be suitable for the main 
office installation. To be sure, the electric rules of the Fire 
Underwriters also hold in check the free will of the elec- 
trician, but there remains a selection in accord with the detail 
conditions which no set of rules could fully cover. 

Aa example of this is seen in one shipyard where alternating 
current is generated in the plant and is of such capacity that 
the alternating current motors may be thrown directly on the 
line. As is well known, the characteristics of an induction 
motor are such as to draw a large starting current, So the 
rules of the central station as well as the Fire Underwriters 
Provide for starting devices and fuses for all alternating cur- 
rent motors above 5 h.p. In the plant referred to this rule 
is not in force. No fuses are placed in the mains to the mo- 
tors, and motors even as large as 50 h. p. require no starting 
devices. The motors are handled by knife switches, double- 


throw, so that in addition to the load on the generating sct 
for starting it also receives the added shock of quick reversal. 

It is to be understood that the alternators in this case are 
so designed that even the heaviest short-circuit could not in- 
jure them. The field is separately excited by direct current 
from a motor-gencrator operating from the alternating cur- 
rent circuit. In the event of a very heavy overload these ma- 
chines, in the vernacular of the men, “simply he down”; that 
is, the armature, which pulls heavy current, makes such de- 
mands on the field that the voltage of the field falls to such 
a point that the alternating voltage dies down. Eventually 
the machine loses its field altogether. Thus it does itself no 
injury, and only requires to be started again with light load 
and brought up to load in the usual manner. This is cited 
to illustrate a number of unusual conditions that arise in con- 
nection with shipyard installations that cause a decided de- 
parture from established rules. 


Transporting Materials 


With distinct and well separated buildings it becomes 


necessary to provide a comprehensive system of transporta- 


tion, resulting in railway tracks all over the shipyard. The 
applications of electricity to this special branch will be taken 
up more in detail later, but is referred to here to show the 
cause for much underground construction instead of the cheap- 
er overhead methods. The transportation of materials from 
store room to shop, from one shop to another after having 
undergone one process, when assembled, and when taken 
to the shipways for incorporation in the hull structure—all 
this requires something more than mere hauling. It means 
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that cranes are mounted on movable trucks and arranged for 
sclf-propulsion so that they may move about the plant and 
not only convey the steel from place to place but hoist it 
from the ground to the loading trailer, or flat car, and in 
turn deliver it on the ground where it may be further trans- 
ported by one of the many overhead traveling cranes in the 
shops. 

These locomotive cranes are customarily driven by steam 
and in the shipyard dictionary are found under the caption 
“grasshopper.” They resemble the invertebrate in more 
ways than one, for their ability to “hop” off the tracks when 
an important job is moving bears a strong likeness to the 
nimbleness of its namesake. They are cleverly designed to 
handle the thousands of steel plates and shapes that go into 
the making of the ship. Their added importance can be esti- 


Flectric plate punch, Fore River Shipbuilding Corp., Quincy. 
Mass. 
mated when one considers the bulk of this material. Stock 


ship-angles of any size from 3% in. x 3½ in. to 6 in. x 6 in. 
will measure 60 ft. in length. Channel beams, bulb angle 
beams, and similar shapes will average about 25 to 30 ft. in 
length. Shell plating dimensions sometimes exceed 3 ft. 
wide by 30 ft. long. It will readily be seen that the handling 
of such material requires ample room to swing the loads and 
drop them in suitable positions. A system of poles carrying 
clectric wires would block this operation to such an extent 
that it cannot be considered. It is doubtful if such construc- 
tion could be maintained, because it is almost impossible to 
prevent the crane boom from tearing down the lines or 
knocking down the poles when the load swings. For con- 
ducting current between the various shops, then, underground 
construction becomes a necessity. 


Underground Electrical Construction 

In this particular the Eastern shipyards do not follow the 
sume detail practice, some using tile duct with square holes, 
others using fibre duct. These ducts must be laid carefully 
with a good solid base so that top ground disturbances and 
freezing conditions will not tend to break away the joints 
and cause uneven settling. The object of these ducts is to 
provide a clear runway. Future changes may require that 
lines that are already installed be pulled out and new wires 
inserted in their place. It is a wise provision to lay the 
ducts with spare holes so that additional wires may be drawn 
in either for temporary service or while changing over a 
feeder or a main. 


Manholes 
Manholes should be generously used, especially in long 
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lines, and the manholes made of sufficient size to permit two 
men to work in them with freedom. Although manholes 
where no tapping is to be done might be made smaller shan 
those at a junction, still it requires very nearly an equal 
amount of space to do the “pulling in.” For ordinary eondi- 
tions manholes 4 ft. x 4 ft. x 5 ft. deep will be satisfactasy, but 
these dimensions should be exceeded and the manholgs eare- 
fully laid out where a number of lines come togethes for 
sphcing. This space is needed because of the difficulty of 
forming without injury the large sized lead-covered eables 
which are generally used in this construction. Where the tap 
or splice 1s made in the conductor some form of terminal must 
be used or the lead cover put back in place over the joint. 
This is a dificult and very important job pertaining more to 
the plumber than to the electrician. There are very few elec- 
tricians who can do this particular work well. In cases where 
high potential is used skilled workmen must be employed. 
There is an element of danger here, for in making ap this 
lead joint the insulation may be affected, aſtrwards caus- 
ing bad grounds to occur on the lead sheath. 

The nearness of shipyards to water causes great eomeern 
in underground construction. Many methods have beea ex- 
perimented with, but that just outhned, which follows regular 
practice, has proved must successful. 


Draining the Manholes 
The manholes should be carefully drained, although this is 
questionable if the climate is dry and the ground is sandy or the 
manholes made of good concrete. In this latter case it will be 
found that the manholes are perfectly watertight and may 


Type of marine reciprocating engine usually built in shipyard 
machine shop. 


be laid below low tidewater. The line of ducts in certain 
situations may have a small grade, but this must depend upon 
local conditions. It is preferable to lay them horizontally. 


Wires and Cables 

The type of wire to use in underground work raises a 
discussion among the manufacturers of electrical cables. On 
the one side there are those who believe in and adhere to rub- 
ber insulation under all circumstances; on the other side, 
arrayed with arguments just as potent as the others, are those 
who maintain a consistent belief in varnished cambric iasula- 
tion. Into the breech of this controversy it is not necessary 
to jump. The question always is, what is the best, or quali- 
fied as to what is the best, and most economical? 

This is not a difficult inquiry to answer. If by any chance 
the cable is likely to be subjected to the ravages of water, 
rubber insulation should be chosen If the cable must sus- 
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A PAGE OF THE WIRES AND CABLES USED IN WIRING SHIPYARDS 
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GREENFIELIDUCT. 
— 


UNDERWRITERS} 
LABORATORIES 
INSPECTED 
“CONDUIT # 


Fireproof and weatherproof cable. John A. Roebling’s Sons Co., Tren- 
ton, X. J. 


err 


Ü” DETROIT Kees 
RUBBER COVERED AÑ \ 


Cc i 5 WIRES Wid WY 57 
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l 'arious types of conduit cable and cord used in the shipbuilding 
industry and made by Sprague Electric Works of G. E. 
Co., 527 West 34th Street, New York. 


Deck cable and lamp cord. Detroit Insulated Wire Co., 
Detroit, Mtch. 


— E 


Flexible conduit used in shipyard installations. Eastern Flexible 
Conduit Co., 41 Gardiner Avenue, Brooklyn, N. F. 


— 


1222 


. ais open, showing interior wtreway. Tubular Woven Fabric Co., 
Pawtucket, R. J. . i 


Cabinet showing various types of power cables 
made by John A. Roebling’s Sons Co., 


Motor lead cable. John A. Roebling’s Sons Co., Trenton, N. J. Trenton, N. J. 


-~ 


Realflex flexible armored cable showing used end stripped. Armor made of hot steel wire. Youngstown Sheet & Tube Co. 
Youngstown, Ohio. 
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| A PAGE AND A HALF OF FITTINGS USED IN WIRING SHIPYARDS 


Buckeye reversible split knobs and Findlay single wire cleat. 
Findlay Electric Porcelain Co., Findlay. Ohio 


Some of the knobs and cleats used in stringing electric light and 
power wires made by J. H. Parker & Son, Inc., Parkersburg, 
W. Va. 


No. 5⁄4 split knob; No. 5% solid knob; 5/16 by 3-in. tube; 


single wire cleat, two wire cleat—all made by Trenton 
Porcelain Co., 803 E. State Strect, Trenton, N. J. 


IMPREGNATING WICK 


COPPER GROUNDING GAUZE. 
/ 


/ , PAPER INSULATION BELT. 


f 
OIL FILLING TAP. / PAPER INSULATION AROUND EACH CONDUCTOR, 


Safe 


LEAD SLEEVE FILLER 
4 


_ CONNECTORS - TAPERED END. 


aie MILL INSULATION, 


— — Detail view of Metropolitan oil and vacuum filled cable joint 
Paragon self-tying knobs. Paragon Electric Co., 9 S. Clinton designed for faultless transmission in cables carrying less 
Street, Chicago, Ill than 16,000 volts. Metropolitan Engineering Co., 
i Aiii 1238 Atlantic Avenue, Brooklyn, N. Y. 
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Standard cutout cabinet. Colum- 
bia Metal Box Co., 226 East 


Subway type oil fi 144th Street, New York. 


e' 

cutout. D. & W. 

Fuse Co., Providence, 
K. 


MORRI; unc 


Type B-4 five-way, two-wire, 250-001 
junction box. 


Type H-5 primary cutout box. 
box. 


z 79 5 four cuts represent wiring devices of special design now 
* eing marketed by the Standard Underground Cable Co., Pilts- 
burgh, Pa. 


Two-wire cleat and No. 5 ½ split knob. Illinots Electric Por- 
celain Co., Macomb, III. 


=. 


tain heavy and prolonged overloads, and the chances arc that 

i it will be always in a dry place, then usc yarnished cambric 
te insulation. In other words, rubber insures water-tightness 
but can be worked only at temperatures not much exceeding 


B D Gem suttch box and No. 


Type B-102, five-way, four-wire, 250-701. 
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i 102 and No 106 outlet boxes. 
Chicago Fuse Mfg. Co., 1014 W. Congress Street, Chicago, III. 


100 degrees centigrade; varnished cambric 
cannot satisfactorily assume water-tight- 
ness, but will permit a substantial increase 
in temperature rise. 

Of course, in these particular days of 
high cost of copper there is a large eco- 
nomical consideration to be given to this 
question before final settlement, and the 
more so because the cost of rubber is also 
high, though this is somewhat offset by 
the increasing diffculty of obtaining a 
good, reliable grade of linen cambric. It 
may be asked why does not the lead sheath 
secure the necessary water-tightness. The 
answer is that it should; but in practice 
it is the part that takes the hard knocks 
of handling, and being a weighty metal 
could not be put on to the thickness that 
would assure ths characteristic without 
bringing the finished cable to such a weight 
that practical considerations would not find 
it convenient, or economical, to install. 
Lead-armored cable; that is, a steel protec- 
tion over the lead, has never been suggest- 
ed for this class of service and probably 
never will be because the steel armor pro- 
tection is not necessary. The conductor is 
not subjected to any form of mechanical 
injury after installation. Ordinary braid- 
ed rubber-covered wire is not satisfactory 
for underground work because the wire in 
the duct is as a rule liable to be subjected to dampness and 
moisture. 

Iron pipes treated with zinc, or galvanized, and called con- 
duits were tried in one plant. These were laid relatively near 
the surface of the ground and first experimented with on tem- 
porary service. Double-braided, rubber-covered wires were 
pulled into these conduits. In a few years the uselessness of 
this construction was proved, as the conduits corroded both 
inside and outside, making them unfit as runways. 

Wiring the Buildings 

The various buildings of a shipyard are constructed of 
steel filled in with brick or concrete. Occasionally there is a 
brick building with heavy wooden trusses. This type of build- 
ing permits a safe installation of electric wires of the slow 
burning weatherproof or asbestos-covered kind carried open- 
ly on porcelain knobs or cleats. The brick walls afford suffi- 
cient strength for the installation of strain-anchors at cach 
end to keep the lines taut and produce a good-looking job. 
The wood blocks or brackets supporting the knobs or cleats 
are fastened to one of the members of the roof truss, thus 
avoiding all interference with other installations, are above 
the cranes, and furnish a straight run for the wires. If the 
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buildings are of two stories the large plate girders which 
support the second floor beams also provide a convenient and 
protected runway for a large number of cables. 


The mains of the secondary distribution if placed in this 
manner may be readily tapped at a column and brought in this 
way to the terminal apparatus. Otherwise expensive, and in 
a measure undesirable, underground leads must be taken 
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PORCELAIN CLEATS 


Method of mounting cleats for opening wiring. 


to the various machines. This latter construction is made 
more disagreeable if the floor of the shop is concrete into 
which to make a good job ducts must be placed. If conduits 
are inserted in the concrete the job must be considered as a 
temporary onc; the cost of breaking up the concrete and re- 


Lledrically driven air compressor at the Pennsylvania Ship- 
building Co., Gloucester, N.J. 


laying it ever so many times must also be considered. 
Changes in the locaton of the machines will occasion a like 
expense. 

Although the open knob and cleat construction has been 
found quite successful, and meets all the applicable require- 
ments of the National Board of Fire Underwriters, there are 
those who, either from a sense of greater security or from a 
partiality to good appearance, prefer a complete conduit con- 
struction especially in the wood-working departments, like the 
joiner shop, mold loft, small toat shop, riggers loft, ete. 


aes Teens CRANE In 
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Conduit Installation 


A full conduit installation is preferable for the office build- 
ing, and as a matter of fact this practice has been largely 
followed. Curiously enough, and perhaps dictated by the 
installations common on shipboard, the conduits in the office 
building are exposed and not hidden behind lath and plaster 
as in ordinary building constructon. For the same reason 

the conduits used are the same as 

those installed on board ship, being 

of heavy galvanized tubing. The 

finished installation takes the appear- 

ance of a ship job except in the type 

of branch boxes which for the office 
~ building are usually of the condulet 
type, whereas on shipboard a round 
box is employed. If the office build- 
ing 1s plastered, a wooden strip wide 
enough to take the clips for securing 
the conduits is carefully screwed 
through the plaster to the laths, and 
the conduits, lighting fixtures, and 
appliances fastened to this back- 
board. In a newly erected office 
building using this type of installa- 
tion it is wise to omit the branch 
leads to outlets until each office is 
occupied, as it will be found that 
most men differ as to location 
of their desk or special furniture and the outlet for 
desk light and electric fan may be quickly and easily 
installed. Although the material for a conduit job is more 
expensive than for molding, this is greatly overbalanced m a 
shipyard by the fact that the electrical department must 
have expert conduit fiitters. Thus the entire work of instala- 


Steamship St. Louis in Dry Dock No. 2, New York Shipbuilding 
Co., Camden, N. J. 


J 
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tion rests on one department. A molding job would require ment would be possible. Even if some machine tools were 
joiners and woodworkers to put up the molding and place on over- powered, the ability to interchange a motor in case of 
the capping after the electrician had run his wire. Some accidental breakdown toa more important machine is not with- 
electricians of the old times are good woodworkers, but the out profit. Following this point in the purchasing of and 
majority are not. The expense incurred by the unsuspecting standardizing of motors, it is to be remembered that a 1985 
carpenter who, when putting on the 
capping, drives a nail or a sciew 
through the insulation of the wire, 
is sufficient reason for the adoption 
of a conduit installation. 

Motor Driven Machine Tools 

The questions of voltage, source 
of power, distribution, etc., having 
been discussed, the details connect- 
ed with the application of the electric 
motor to the various shop machinery 
thay be considered. Since the last 
large shipyard was installed the de- 
velopment of the electric motor for 
the direct driving of machine tools 
has been extremely rapid. The most 
important step in this development 
has been the speed control of the 
shunt-wound, direct-current motor. 
Though not so seventeen or eighteen 
„ears ago, it is now possible to pur- 
chase machines from from tool build- 
ers provided with the type of mo- 
tor applicable to the circuits of 
any shipyard. For a single ma- 
chine, er few machines, this method 
of buying would probably be in all 
respeets the most advantageous, for 
the quantity being small reduction 


ii ine f 

V 55 haere Safeguarded motor Operated band saw with spot light attachment, Pattern shop, Brook- 
showvappreciable-econdtiy ithe eid lyn Navy Yard, New York. Courtesy of the American Museum of Safety. 

| But for a new shipyard, whether large or small, where the is rated as to speed as well as horsepower. For example, 
list of motors needed would amount to a respectable order, there are as many 5 h.p. motors as manufacturers have es- 
there would be not only a saving but also an added advantage tablished standard speeds for. Hence it becomes necessary 
in that some approach to a standardization of motor equip- for the shipbuilder and the shipbuilder’s tool maker to find har- 
monious speeds as well as satis fac- 
tory horsepowers. 


Motor Control 


As to the type of motor; that is to 
say, whether shunt wound, series 
wound, compound wound direct cur- 
rent, induction type, or phase wound 

-alternating current there is usually 
a place for all of them in the ship- 
yard. The same general statement is 
true as regards control. The simple 
starting box, the reversing drum 
controller, the automatic push-button 
control for direct current, and the 
manual starting switch and “direct 
on the line” for alternating current— 
all find their place. The character- 
istics of these motors as well as the 
functioning of the control apparatus 
is so well known, and information 
is so easily obtainable from manu- 
facturers, that it seems unnecessary 

Pan 2 , : ee to consider them in detail. 

b motors driving some centrifugal pumps, pumping from Dry Docks No. 1 and 2, 750 . 3 
hp. each but deliver 1,000 hp. during the last half hour, 350 to 500 volts, 60 to 123 rev. The question that generally ee 
per min. Small drainage pump motor having 350 hp. shown to right. Two suc- in this penne ee is whether 55 
tion pumps with motors, 1 drainage pump and motor. Dry dock pumptng ma- control is necessary ton shipbui E 
chinery, Newport News Shipbuilding and Dry Dock Co., Newport News, tools or not. The . to this 

Ia. question is not so easy to-day as it 
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was a few years ago, for since the shipbuilder has undertaken 
the building of steam turbines there are parts in this appara- 
tus where exact machine work plays some importance. In 


former days, before the introduction of high speed tool steel 
and when the shipbuilder was only engaged in building 


Lipholm plate punch table. 
reciprocating engines, the machine cuts were relatively 
rough and few changes of speed required. Outside of the 
machine shop there are but few tools that could not be operat- 
ed satisfactorily at constant speed. 

The value of automatic control lies in its double protection 


Push button control station for electrically operated planer. The 
Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
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to the motor as well as to the loads on the generating plant. 
It has two additional advantages—that of safety to the 
operator and the scientific operation of the tool. The ten- 
dency is always in the path of automatic control. Its first 
cost is greater, but the upkeep of the apparatus is low—a 


Automatic starter for slip-ring induc- 


tion motor. The Cutler-Hammer 
Mfg. Co., Milwaukee, Wis. 


Pennsylvania Shipbuilding Co., Gloucester, V. J. 


point that is well observed and generally accrcdited to this 
type of control apparatus. It can be substantiated that no 
matter how roughly the operator uses this control he cannot 
abuse the apparatus. It is interesting to note in this con- 
nection that there has recently been put on the market an 
automatic starting control for induction motors, an advance 
in line with that already secured for the direct current motor. 


[Motor equipment of the four main shops—machine, boiler 
plate and angle, and joiner shops will be taken up in detail in 
our next issue. The kind and capacity in horsepower of the 
various motor- driven tools will be considered in detail.] 


+ + + 
SONG OF THE DYNAMO 


There's a thrilling hum from the tireless comm. 
That the ceaseless revs. produce; 

And a sibilant hus-s-h from the patient brush 
As it gathers the potent juice. 


There's a stern joy felt as the forceful belt 
In its endless orbit whirls; 

And the lightnings leap from the boundless deep, 
Like a slave when the red lash curls. 


O'er the throbbing wire streams the latent fire, 
Where the volts in their wild glee sport; 
Ere they fiercely crash with a blinding flash 

Through the breach of the deadly short. 


Sing Ho! for the gleam of the lambent beam : 
That glows like St. Elmo’s fire; 

For the waves that race o’er the fields of space, 
Defying the Storm King’s ire. 


Hurrah! for the spoil of the ardent coil, 
For the current that sweeps along; 

Till the arc’s blue glare gems the midnight air 
To the lilt of the dynamo’s song. 


C. W. in Hlectricity. 


A Record of Successful Practice and Actual Experiences of Practical Men 


DIRECTION OF ENERGY FLOW IN TWO- 
WIRE DIRECT CURRENT CIRCUITS 


When energy is transmitted by direct current through two 
wires, the direction of the movement of energy is the same as 
that of the current in the positive wire, and therefore opposite 
to that of the current in the negative wire. 

As an application of this rule, assume that we have two ma- 
chines wired together, Fig. 1, one a gencrator and the other a 
motor, and that it is desired to find out which is which. The 


C 
Energy flew 


— Wire 


polarity of the wires may be determined by using a direct 
reading voltmeter, and the direction of the current by a direct 
reading ammeter. Let the polarity of the wires be as indicated, 
and the direction of the currents that shown by the arrows 
near the wires. Application of the rule, using the direction of 
the current in either wire, as may be preferred, gives the direc- 
tion of energy flow as shown. Since a generator delivers en- 
ergy to the circuit, and a motor receives energy from the cir- 
cult, the answer to the question follows at once. 


Dise harging. 
fig, 8 


Charging. 
fig 2 


The polarity of the wires connected to a storage battery 1s 
the same during both charge and discharge. During charge, 
energy is supplied to the battery, and the direction of the cur- 
rents are therefore as in Fig. 2, the current in the positive wire 
being into the battery. On discharge, when the battery is 
giving up its stored energy, the current in the positive wire is 
away from the battery. See Fig. 3. 


SYNCHRONOUS MOTORS DRIVE CITY 
WATER PUMPS 


Water-pumping, on account of its high load-factor, is a 
load which many central stations have found profitable. Onc 
of the more recent installations of this character is that sup- 
plied by the Camden Iron Works for the Del-Air plant of the 
Camden, N. J., water-supply system. This consists of two 
pumps having a total capacity of 10,000,000 gal. per 24 hours. 

A brick building houses the apparatus which is placed about 
12 feet below ground level. There are two 12-in. centrifugal 
pumps, double suction, single stage, each connected through 
a horizontal shaft to a 200-hp. synchronous motor. There are 
also two rotary vacuum pumps each connected to a 10-hp. in- 
duction motor. All the equipment is of Westinghouse manu- 
facture. 

Power for this station is received from lines of the Public 
Service Electric Company at 2200 volts, and used in the 
main pump motors at the voltage. Transformers are provided 
to serve the vacuum pumps at 220 volts, and for lighting. 

The switchboard has three panels—one for each main pump 
motor, carrying the necessary relays and switches, and an 
ammeter and reactive-factor meter; and a metering panel 
carrying the central station’s kilowatt hour meter and a 
curve-drawing machine. The smaller pumps are controlled 
from switches near each one. 

During a test run, these pumps operated against a suction 
head of 27.33 ft. and 26.5 ft. respectively, and a pressure head 
of 150 ft. In spite of the fact that the water contained some 
air, the high over all efficiency of about 72 percent. was 
achieved, involving consumption at the rate of about 160 kw. 

It is 1cadily possible by the use of the reactive-factor meters 
and regulation of the synchronous motor field to secure any 
power factors desired. This makes it possible to keep the 
station at unity power factor, or, to supply leading current 
to improve conditions in the district. Since the pumps can be 
run at any time, it is often desirable to shut them down at 


the times of heaviest load on the central station. 
$ + + 


HYDROELECTRIC ENERGY IN GEORGIA 


One of the most impressive and concise statements yet 
made regarding the importance of the Georgia Railway & 
Power Company’s work was the brief submitted recently to 
the district board, northern district of Georgia, in support of 
the argument that this work is necessary to the maintenance 
of the military establishment and to the effective operation 
of the military forces and to the maintenance of the national 
interest during the emergency of war. 

The company lights Fort McPherson and furnishes it with 
passenger transportation to and from Atlanta. It will fur- 
nish all light and power at Camp Gordon. It furnishes the 
current to operate the Southern Railway’s signal system in 
that railway’s service to Camp Gordon. It is building a line 
of electric railway to serve Camp Gordon. 

The generation and transmission of electric energy from 
the water power of this company, says the bricf, consume no 
materials, require a minimum of men, draw no supplies from 


342 
outside the territory, and appropriate no part of the coun— 
try's railroad facilities. 

The Georgia Railway & Power Co. is generating and dis- 
tributing approximately 22,500,000 kilowatt hours of hydro- 
electric energy per month. It serves 43 towns and muni— 
cipalities with electric energy or lighting and power pur— 
poses. The towns are listed, their total population being 
shown as 303,509. 

Among the hydroelectric power customers of the company 
are 23 cotton mills, 11 fertilizer factories, 8 cotton seed mills, 
agricultural implement works, collar and harness factories, 
packing houses, waterworks systems, railway shops, railway 
signal systems, and machine shops. 

+ $ $ 


DIRECTION OF ROTATION OF A MOTOR 
REVERSED THROUGH A WRONG 
CONNECTION IN THE ARMATURE 


The armature of a motor which was driving an elevator had 
been burned out, and when it was rewound and replaced in the 
frame it was found that the direction of rotation was reversed. 

All the connections were examined and it was found that it 
was impossible to change either the field or armature connec- 
tions; the field coils were wound with heavy flat wire and its 
ends were soldered into lugs which were in turn bolted to one 
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wrong connection in the armature winding, and the following 
method of checking up was used: 


2 c 
Y = — +a where 
P 2b 
Y = the coil pitch. 
a = the number of pairs of armature circuits. 


the number of turns per coil. 
== the number of face conductors. 
P = the number of poles. 
The winding on the armature consisted of 33 coils, 8 turns per 
coil. It was wound for a 4-pole motor and of the wave winding 


type, 2 coils per slot. 
+ I |>= Joor 17. 
2x8 


The coil pitch was as follows: 
2 c 2 
Y= — — +a ) = | 
P 2b 4 : 

From examination it was found that a coil pitch of 17 had 
been used as the coils were placed in slots number 1 and 9g, or 
winding spaces 1 and 18, which are in slots number 1 and 9, 
there being two coils or winding spaces per slot. 

The connections between the coils and the commutator were 
examined next. There were 33 bars in the commutator and a 
lead pitch of 16 had been used; that is, the begining of a coil 
was connected to bar number one and its end to the 16th bar 
away or number 17. 
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brush holder and to the terminal block on top of the machine. 
This proved that the reversal of direction of motion as not 
caused by changing of the leads, as they could only be fitted 
one way. 

It was then determined that there must be a defect or a 


It is possible to connect this armature to the commutator 
two ways by using a lead pitch of 16 or 17. By using a lead 
pitch of 16 the armature will rotate in one direction; when using 
a lead pitch of 17 its direction will be reversed. 

Figs. 1 and 2 show how the current through the armature 
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winding will be reversed by changing the lead pitch. Fig. 1 
shows the use of the short lead pitch 16, and Fig. 2 the use of 
the long pitch. By examining the arrows which indicate the 
direction of current through the winding the reversal will be 
plainly seen. 


+ + + 
ELECTRICITY AT CAMP UPTON 


Every National Army cantonment has required the building 
and installation of a transmission line for electrical current. At 
Camp Upton it has been necessary to take electrical power from 
Northport, on the North shore of Long Island, a distance of 
nearly 30 miles. In addition to this, the transmission line has 
heen strengthened all the way back to Brooklyn in order that, 
proper service can be given. In order to furnish the necessary 
railroad facilities, the Long Island Railroad has been required 
to take up rails from sidings to build the spur-tracks require- 
ed at the cantonment. 


E 4 * 


WHAT SOME ELECTRIC MOTORS DO 


Some idea of the use of electric motors in driving drilling 
tools for preparing war material is shown in the annexed table 
compiled by the Cleveland Twist Drill Co. These are the 
approximate number of drilled holes in various elements of 
our military harness. 


Shrapnel shell (3-in. forgedãõialt.uvͥ 70 
Springfield rife M.ſiſ; ꝛſuu ——-—-—— .. 94 
Fiel ĩðNò 8 Marie GOO 
Machine gun E eee 350 
Aeroplane (biplandd t.. 4089 
Auto truck en; sti een 5940 
Ambulance (light eee 1500 
Field gun (3 inn resida 1280 
Hur ess ens p E E O 594 
Anti-aircraft gun cauds 1200 
lee ee Chae es 500 
CCC 420 
Mei ĩð2Lſĩ ³ĩð Sones aoe 1160 


FUSE SIZES FOR INDUSTRIAL MOTORS 


The proper size of fuse for a motor is only too often obtained 
hy the chief electrician or one of his repairmen by haphazard 
methods. The motor’s normal operating current is given by the 
maker on the name-plate, but fuses are properly selected of a 
larger capacity to allow for starting and for momentary over- 
loads. Hence it is rather more usual for the maintenance man 
to select his fuses with a view of their permanence in service 
rather than the safety of the motor they are supposed to pro- 
tect. 

In order to give a practical working idea of what sizes to 
use, the Westinghouse Electric & Mfg. Co. has prepared the ac- 
companying tables. These are based on the following assump- 
tions as to size of fuse required to stand starting current with- 
out blowing: 


Time 
full load 
Type Í current at 

starting 
Polyphase wound rotor .........0..0seeeeeeeeeee 174 
Squirrel cage (thrown on lineꝝ . 3 
Single-phase repulsion induction with rheostat.... 2 
Single-phase repulsion induction without rheostat 4 
Direct current .........0...cecceeee ꝗ 174 


Since the fuses for squirrel-cage and repulsion motors with- 
out rheostats are, respectively, rated at 3 and 4 times full-load 
current, they give practically no overload protection. Hence it 
's recommended that double-throw switches be installed connect- 
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ing the motor through fuses of 1.25 times full-load rating (as 
under wound rotor sizes) for running and through the regular 
heavier fuses or direct to the line for starting. 


Direct Current Motors 


115 volts 
amperes 
10 
15 
20 


230 volts 
amperes 
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Three- Phase Wound Rotor Induction Motors 
Fuse rating, amperes, when voltage is 


H.P. 


220 volts 440 volts 
amperes amperes 
20 10 
30 15 
40 20 
50 25 
70 35 

5 40 
100 50 
125 60 
150 70 
175 8o 


550 volts 
amperes 


Two-Phase Wound Rotor Induction Motors 
Fuse rating, amperes, when voltage is 
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220 volts 440 volts 
amperes amperes 
20 8 
25 15 
35 20 
45 25 
60 30 
70 35 
go 45 
110 55 
120 60 
150 70 


Three-Phase Squirrel Cage Motors 
Fuse rating, amperes, when voltage is 
110 volts 
amperes 


8 8 * 8 8 


220 volts 
amperes 
6 
10 
20 
30 
45 


440 volts 
amperes 


550 volts 
amperes 
2 
4 
8 
12 
20 
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Two-Phase Squirrel Cage Motors 
Fuse rating, amperes, when voltage is 


H.P. 110 volts 220 volts 440 volts 
amperes amperes amperes 
2 10 6 3 
I 20 10 5 
2 35 I 10 
3 45 25 15 
5 80 40 20 


Type AR Single Phase Motors 
Without rheostat With rheostat 


H.P. 110 volts 220 volts 110 volts 220 volts 
amperes amperes amperes amperes 
2 80 40 40 20 
3 120 60 60 30 
5 200 100 100 55 
7⁄2 325 175 175 So 
10 400 200 200 100 
A 20 10 10 6 
V4 30 15 15 8 
I 40 20 20 10 
+ + + 


WATER RHEOSTAT CONSTRUCTION 


Water rheostats for artificial loads are discussed in an in- 
teresting way by Norman L. Rea in a recent issue of 
Power. Mr. Rea decries those who experiment successfully 
and then keep the results under cover, so he sets a good ex- 
ample by telling in detail what apparatus he used in one case, 
what in another, and how he used it. Local conditions have 
avery great bearing in all cases, he goes on to say, and equip- 
ment that works nicely on one job has failed utterly on the 
next. For instance, most temporary high-voltage water rheo— 
stats are used in fresh water and an arrangement that gave 
excellent service in one stream was a total failure in another. 
Experience has divided temporary water rheostats into two 
classes, high voltage and low voltage; 2300 volts and under re- 
quire some kind of a tank as the water must be salted. The 


Sketch showing constructton and arrangement of water rheostat 


quantity of salt of course varies inversely with the voltage. 
If the rheostat must handle more than a few hundred kilo- 
watts, it is better to step up the voltage, provided transform- 
crs are available. It is a heart-breaking experience to try to 
balance the load on several water barrels in multiple. First 
one and then another barrel heats up, grabs the load and boils 
over. 

An average load of about 200 amperes can be handled con- 
tinually on a barrel rheostat, and 400 amperes for a few min- 
utes. Two or three barrels can be used in multiple without 
a great deal of trouble; four or more are unwieldy and hard 
to handle. The maximum tried by him on water-barrel rheo- 
stats is 500 or 600 volts, although 2300 volts might be handled 
satisfactory. 
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When used on single-phase or direct-current circuits, care- 
ful tests should be made for grounds and the stationary plates 
connected to the grounded side of the circuit. In three-phase 
circuits the barrels should be connected in Y, by tying all the 
bottom plates together. The figure shows a barrel rheostat 
for loading three-phase equipment. 

A 600-volt strain insulator of some kind should be used in 
the operating rope. In any case the rheostat must be care- 
fully fenced off to prevent accident. A hose or pipe should 
be arranged for supplying water during the tests. A little 
cold water will reduce materially the load on any barrel that 
is overheating. The rheostat should be installed, if possible, 
outside the building, as the steam and overflowing water make 
a nasty mess. 

Above 2300 volts temporary rheostats are preferably instal- 
led in open water. This can be done in the forebay or tail- 
race of a hydraulic plant or the cooling pond of a steam sta- 
tion. The location should be chosen with due regard to the 
length of connection between the rheostat and the generator 
under test and to the proper safeguarding against accident. 

Carbon rods, copper balls, copper bars, boiler plate, floor 
gratings and iron pipes have all seen use as electrodes. The 
boiler plate or iron pipes are as good as any of the others 
and are usually available. Electrodes can be hung from a 
rope and standard strain insulators, or on standard line insula- 
tors installed horizontally when the strain insulators are not 
available. The spacing of the clectrodes or the distance be- 
tween them apparently has little, if any, bearing on the carry- 
ing capacity. Evidently, surface contact is the determining 
factor, as given electrodes carry practically the same current 
whether spaced 5 or 50 ft. apart. This simplifies the con- 
struction of the three-phase rheostat, as the plates may be 
hung in any convenient grouping with the same result as a 
carcfully spaced equilateral triangle. There is one pecu- 
liarity, however, that should be kept in mind. It may be 
necessary on large-capacity rheostats to use two or more 
pipes in multiple. These pipes will carry more current when 
separated several feet than when carried side by side. 

The temperature of the water, the kind and amount of 
mineral salt in solution, or even the amount of mud in suspen- 
sion, all affect the problem. An arrangement that has worked 
satisfactorily on 30,000 volts in several mountain streams has 
failed utterly when tricd on 2300 volts in a stream carrying 
silt and mineral salts. 
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PEAK AND OFF-PEAK BUYERS 


By way of justifying different rates for electric service, the 
Union Electric Co., of St. Louis, says that electric energy has 
to be made as it is used. Cost of keeping an energy reserve 
in storage batteries is prohibitive, except for emergency use. 


. Generating plant and distributing system have to be big 


enough to make and carry sufficient energy for all customers 
at the evening hour when use of energy is greatest. The 
peak hour requirement fixes plant investment cost, which 1s 
the main item in the whole cost of electric service. If peak 
hour demands total 100,000 kilowatts, the plant must be able 
to supply 100,000 kilowatts for that hour, even though its 
sales during the other 23 hours may average less than 25,000 
kilowatts per hour. 

Customers who buy energy off peak, when otherwise most 
of the generating machinery would be idle, are entitled to and 
get lower rates for the off peak energy. Off peak sales help 
pay plant investment charges, add very little to operating 
charges, and automatically help cut rates for all customers. 

Residence customers are all peak hour buyers. But the 
rule of lower rates for off peak energy applies to them, so 
that by making more hours daily use of their demand for 
cooking, washing, ironing, sweeping and sewing, they can 
cut their average kilowatt-hour rate. 
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MODERN SUBWAY EQUIPMENT 


Through the courtesy of the Metropolitan Engineering Co., 
of Brookly, N. V., we are enabled to show our readers how 
a modern subway is equipped and how the apparatus is placed. 
As indicated in Fig. 1, and also in the caption, the letters A 
to E show the location of primary cutouts, cable racks, low- 
tension junction boxes, series arc cutouts, and oil-filled cable 
joint. 
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Fig. 1—Fully equipped transformer manhole. As indicated on 
the cut primary cutouts are located at places marked A. 
Cable racks are shown at places marked B. Low ten- 
ston junction boxes are shown at C. Series arc cut- 
outs at D, and oil filled cable joint at E. An 
enlarged view of the series arc cutouts 
ts shown in Fig. 2. 


Fig. 2—Details of high potential series cutout as shown at D in Fig. 1. 


A feature of this equipment is the series cutout shown at 
D D. It is shown in elevation in Fig. 2, and in detail in Fig. 
3. This cutout is made of rugged porcelain, and is adaptable 
for use on overhead installations; where used with iron posts 
a composition pothead may be installed into which the cables 
may be sweated, the proper separation being insured by the 
use of high tension compound. This type of installation 
gives immunity from static effects from which most under- 
ground systems suffer considerably at the joint and particu- 
larly those that are operated from rectifier service. When 
used on overhead service, the cutout can be bolted to the side 
of the line pole and a loop taken out to the lamp. Absolute 
Safety is guaranteed to the trimmer or inspector when work- 
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ing on a live circuit, for he must remove the switch handle 
entirely to disconnect the line. If this is done, the necessity 
for trouble hunting will be confined to the local lamp circuit. 
The contacts are of phosphor bronze and are of sufficient size 


LOOP 
TO LAMP 


CABLES 
FROM LINE 


Fig. 3—Elevation of high potential series cutout as shown at D 
in Fig. 1. 


to insure many times their capacity in conductivity. This 
cutout is small and can be installed in the smallest type of 
lamp pole base. The finish is standard dark btown porcelain. 


+ + + 
HOMEMADE OIL STRAINER 


Under existing conditions the prices of all forms of lubricant, 
oils, greases, etc., are so high that any device for economizing 
on them is of interest and utility to shop executives. Especial- 
ly where engine power, line shafts and countershafts are used, 
it is mecessary to have drip caps and oil pans to catch the oil 
that would otherwise grease up the floor or various other things. 
It is necessary, of course, to remove this oil from the drip 
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Sketch showing details of simple oil strainer. 


caps and oil pans, but it can be strained and used over again 
for the slower- running shafting. In large plants usually oil 
filters are in use for this purpose, but in the smaller plants they 
are seldom used. 

The sketch shows a simple oil strainer that can easily be 
made by any one, and will prove a profitable asset to even the 
small plants. Take any kind of can, say a gallon oil can. Punch 
small holes in bottom, then put a layer of cheesecloth over these 
holes. Fill about 2-in. high with cotton waste then place a piece 
of tin, with -in. holes in it, as at A, over the waste. Set- any 
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kind of pan or kettle under this rig, then by putting the oil 
in at the top it will work its way through slowly, and come out 


well cleaned. Automotive Engineering. 
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TRANSFORMER TEMPERATURES 
BY PERISCOPE 


In order to read the temperature of the oil as indicated by 
the thermometers on transformers, the Pacific Power & Light 
Co. in its Walla Walla (Wash.) 
substation has attached peri- 
scopes to each transformer to 
enable the operator to observe 
the temperature from the floor, 
says the Electrical World. This 
makes it unnecessary to use 
step-ladders. 


The periscope consists of a 
square metal tube 4 ft. 8 in. long 
and 2 in. square. At the ends 
are placed two mirrors facing 
each other at an angle of 45 deg. 
with the sides of the tube. The 
lower mirror is 1% in. by 3% in. 
long. The upper mirror is made 
longer to give a longer view of 
the thermometer scale. At the 
top of the periscope and directly 
in front of the upper mirror is a 
hole 1 in. square cut opposite the 
lower mirror. Observations of 
temperature are taken by look- 


P 5 a ae 15e ing into the small hole at the 


image of scale bottom of the periscope as 

shown in the illustration, which 

also shows the thermometer scale as seen through the peris- 

cope. The thermometer scale is illuminated by a lamp sus- 
pended near it. 


x2 + + 
THE ENGINEERING COUNCIL 


The formation of the Engineering Council is the outgrowth 
oi a real need for proper consideration of questions of gen- 
eral interest to engineers and to the public, and to provide the 
nieans for united action upon questions of common concern. 
This war has brought out impressively the actual need for 
united action of some kind. At present the council is con- 
cerned only with four societies, because that seemed the 
most practical way of getting a group of men together to 
answer the immediate needs. These four societies, however, 
do not assume to speak for all engineering societies in the 
country. There is hope that such a council, by proving 
itself effective, may open the way for a much larger union in 
the future. 

The four societics concerned at present are the American 
Society of Civil Engineers, the American Institute of Mining 
Engineers, the American Society of Mechanical Engineers, 
and the American Institute of Electrical Engincers. 

Many problems have already been presented before the 
council. Its personnel, made up of 24 men representing 
equally the four societies, is well balanced and judicial. Stand- 
ing committees have been appointed on rules, public affairs, 
and finance. A committce called the American Engineering 
Service kas been appointed with instructions to invite the 
co-operation of all enginecring societies. This committee will 
list and tabulate the members of the four societies mention- 
ed and also the members of the Mining and Metallurgical En- 
gineers. It is hoped that this committee, by having additions 
from other societies, may make final and lasting tabulations 
of all the engincers in the United States. The list is to be 
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kept in the Engineering Society’s Building, 29 West 39th St., 
New York, for general use in government problems and in the 
industries. At present the committee is devoting its atten- 
tion to the immediate need of the hour; that 1s, the pro- 
curing of men for special services in the Government. 

Another committee is called the War Committee of Tech- 
nical Societies. It is composed of 12 men representing the 
five societies already named. This committce was appointed 
to assist any organization in Washington, such as the Nation- 
al Research Council, the Council of National Defense, and" the 
Naval Consulating Board, in any way in which it can bring 
to the attention of the engineers of the country the necessity 
for thought and help in the numerous problems that arise. 

The office of the council will be in the Engineering Societies 
Building, 29 West 39th St., New York. Calvert Townlcy, 
115 Broadway, New York, is secretary. 

$ $ $ 


COPPER 23 1-2 CENTS PER POUND 


After investigation by the Federal Trade Commission as to 
the cost of producing copper, the President has approved an 
agreement made by the War Industries Board with the copper 
producers fixing a price of 23% cents per pound, f.o.b. New 
York, subject to revision after four months. This decision was 
announced at Washington on September 20. Three important 
conditions were imposed by the Board: First, that the produc- 
ers would not reduce the wages now being paid; second, that 
the operators would sell to the Allies and to the public copper 
at the same price paid by the Government, and take the neces- 
sary measures, under the direction of the War Industries Board, 
for the distribution of the copper to prevent it from falling into 
the hands of speculators who would increase the price to the 
public; and, third, that the operators pledge themselves to exert 
every effort necessary to keep up the production of copper to the 
maximum of the past, so long as the war lasts. 

The principal copper producers throughout the country have 
evinced an admirable spirit, and for weeks have promptly sup- 
plied every request of the Government for copper, without 
waiting decision as to price, and agrecing to accept the price 
which the Board should ultimately fix. The proper departments 
of the Government will be asked to take over the mines and 
plants of any producers who fail to conform to the arrange- 
ment and price, if any such there should be. 

The price of copper being fixed, will help materially to 
stabalize the electrical manufacturing industry, the amount of 
copper used by the industry being enormous. It enters in 
some way into about everything that forms part of an electrical 


circuit. 
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FIXATION OF NITROGEN 


The nitrate supply committee appointed by the Secretary 
of War is not in favor of extracting nitrogen from the air 
by the electric arc process, such as is in use in Norway. 
Under existing conditions in this country, the committee bc- 
lieves the most suitable nitrogen fixation process will be that 
which requires the least amount of power. The arc process, 
such as used in Norway, persists in spite of low efficiency of 
the system because water power is cheap and the raw ma- 
terials cost nothing and are always at hand. In Norway the 
cost of producing nitric acid by the arc process is less than 
$5 per horsepower- year. The report says in part that the 
cost of installing the arc process is high and it involves thc 
usc of an amount of horsepower that seemingly is not avail- 
able on the American continent within reach of the points 
where the nitric acid would have to be used. 

No installation should be considered by the government of 
less than 75,000 hp. for peace requirements or 550,000 hp. for 
war requirements. If the arc process is to be used it would 
also be advisable to arrange for the production of explosives 
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at the point where the arc plant was situated. This would of 
course involve the transportation of all other raw materials 
needed, such as benzol, toluol, alcohol, acetone, glycerine, 
sulphuric acid, cotton, and other materials too numerous to 
mention, to the plant and the transportation of the finished 
explosives therefrom to the place of consumption. As these 
materials are highly combustible and for the most part carry 
high freight rates, it has been found necessary the world over 
to locate the plants intended for the production of munitions 
near to the point where the munitions are likely to be con- 
sumed. 

For these reasons, less than one-fifth of the amount ap- 
propriated by Congress for supplying nitrate for munitions 
and fertilizers will be expended at this time. A plant will be 
built in Virginia for producing synthetic ammonia, employing 
the process of the General Chemical Co. 
tric process. 
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EXPERIMENTAL PORTABLE 
SWITCHBOARD 


F. W. Springer, professor of electrical engineering at the 
University of Minnesota, has recently completed an experimental 
portable switchboard for use in the university's laboratory. 
This has proved of help to students in solving central station 
problems, in addition to providing means for making interest- 
ing tests. | 

The switchboard is made of a skelton wood frame mounted on 
3·in. rubber-tire, roller-bearing casters. The material is red 
oak, oiled, sandpapered, and then given two coats of shellac. 
The equipment on the board includes a complete set of damped 
Westinghouse central station switchboard instruments and ac- 
cessories, as follows: 


Experimental portable switchboard. 


Two 80-ampere and two 4O0-ampere current transformers, 
with a suitable pair of double throw, double pole switches, so 
that either set of transformers may be used. 

Three, 100-200-300/ 100 volt, 200-watt potential transformers. 

One three-phase, 2200-volt, static ground detector, not con- 
nected. 

One, 100-volt, a.c. voltmeter with plugs and receptacles. 

ne, 100-volt, 45-75 cycle frequency meter. 


e, 5-ampere, 110-volt, 5-ampere, 60-cycle power factor me- 
er. 


ELECTRICAL ENGINEERING 39 


One, IIO- volt, 60-cycle, synchroscope together with a set of 
synchronizing lamps and accessories. 

One, polyphase, 100-volt, s-ampere, Go- cycle wattless- factor 
meter. . 

One, polyphase, 100-volt, 5-ampere indicating watt meter. 

One, 300-volt direct-current, voltmeter for excitation circuit. 

One, 10-ampere direct-current type ammeter for excitation 
circuit. 

Two circuit. breakers having a range up to 50 amperes and 
750 volts, placed at the bottom of the board, together with 
special cables for connecting them in the main circuit as de- 
sired. 

Switches are provided for the following purposes: two for 
short circuiting the secondaries of the current transformer. 
Three for changing potential primaries; one for changing po- 
tential primaries from three-wire three-phase to four-wire two- 
phase; one for short circuiting the shunt terminals to the direct 
current ammeter; a push button for direct current voltmeter, 
so that it remains ordinarily open circuited; one main switch 
consisting of four single-throw blades, and one main switch 
consisting of four single-throw blades, and one main switch 
with the four blades combined. 

The board being portable, can be shifted readily to any de- 
sired position in the laboratory and thereby made to fit into 
many experiments in connection with single- two- and three- 
phase tests of motors, generators, transformers, controllers, 
and lines. 
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CONSERVE THE COAL AND OIL 


Franklin K. Lane, Secretary of the Department of the Interior. 
says: 

“Although it will be necessary to use the coal and oil now 
being produced to the highest possible advantage, it must be 
recognized that the requirements of the nation for energy are 
increasing rapidly, especially in regions of great industrial 
activity. Obviously, immediate conservation of fuels can 
best be accomplished by utilizing all available water power. 
New requirements for power should therefore be met so far 
as practicable by the installation or enlargement of hydro- 
electric plants; present requirements should be satisfied by 
substituing all available water power for steam- generated 
energy requiring coal and oil for its production. This means 
that all water available at water-power plants should be made 
to produce energy up to the practicable hydraulic capacity of 
the works and the requirements of the population and indus- 


tries within transmission distance of the site.“ 


+ * + 
LIGHTNING ARRESTER CHOKE COILS 


The function of a choke coil when used in connection with 
a lightning arrester is two-fold, says a bulletin on this subject. 
issued by the General Electric Co. It will hold back the lightning 
disturbance until the lightning arrester has time to discharge it 
to earth. It will lower the frequency of whatever part of the- 
disturbance goes through the coil so that it will be less danger 
ous to the connected apparatus. 

Choke coils by themselves cannot be considered as giving com 
plete protection against lightning disturbances: they should be 
considered only as auxiliaries to lightning arresters. 

The design of a choke coil should be such that if continual’ 
surges are set up in the circuit, a resonant voltage due to tne 
presence of the choke coil, cannot build up on the tranformer 
or generator terminals. For this reason the coils should not be 
of too high inductance. Choke coils of high inductance are also 
likely to prevent surges originating in a transformer from 
passing out on the line or to the lightning arrester. 

As one purpose of a choke coil is to cause the potential to 
pile up so that the arrester will more readily discharge, the coil 
must be extremely well insulated. 
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HOUSE WIRING PLANS 


Central stations are urged to make use of some practical 
house wiring suggestions which have recently been offered by 
the Society for Electrical Development. These suggestions take 
the form of floor plans for a modern house for a small family 
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heat, and power customers, now living within the zone of elec- 
An alternative sug- 
gestion is to have these plans printed on the back of letter 
heads, bill heads, statements and other office stationary. The 


tirc service, cards containing these plans. 
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which contains a master bedroom, living room, dining room, 
bath room, pantry, kitchen and laundry. The plans with sug- 
gestions as to outlets for light, heat and power service are 
shown herewith. The Society suggests that central stations, 
also dealers and contractors, distribute to prospective light, 


Society offers, further, to aid power and material distributors 
in adapting these plans to their businesses, In a circular which 
it has issued the Society says “If vou don’t known just how to 
adapt these in the best way to your business, tell us all the 
circumstances and we'll work it out for you.” 
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ELECTRICAL ENGINEERING— 
DEFINED BY WEBSTER 


Among definitions of electrical engineering—it has 
been defined many times since the days of Franklin 
and Faraday—the best, we think, is to be found in 
Webster’s dictionary. As defined there, and stipulated 
on the cover of this magazine, electrical enginecring 
means treating of the theory and practice of electrical 
generation and transmission, and the utilization of elec- 
trical energy. First electrical energy is produced, then 
transmitted to where it will do the most good, then it 
is set to work. Wisely enough, no distinction is made 
by Webster as to how this energy is generated, trans- 
mitted, or used. It may be generated by a big dynamo 
or a small flashlight battery—it is merely a matter of 
size and capacity. It may be transmitted over long 
distances by wire or wireless, or over short distances 
by the same mediums—here it is merely a matter of 
miles, it maybe of feet or inches. It may be used to 
illuminate a town, operate a factory, run a railway, or 
to flash a keyhole in the dark—here again it is merely 
a matter of capacity in watts. The bulk and capacity 
of the generator, the linear distance between point of 
production and consumption, and the capacity of the 
consuming device—all are mere matters of detail. Mere 
matters of detail, too, are the character and capacity of 
the controlling, regulating, and measuring apparatus. 
Regarded solely as a matter of electrical enginecring as 
defined by Webster, the only difference between a big 
high tension transmission plant and a flashlight is one 
of degree. One is bigger than the other; it is more 
complex, has more parts, that is all. Both concern 
themselves at once with the generation, transmission, 
and consumption of electrical energy. Electrical en- 
gineering, then, is not, as the half-informed surmise, 
measured in terms of big power plants with endless in- 
volved mathematical analysis covering generation, con- 
trol, transmission, distribution, and consumption. Just 
as logically and as accurately is it measured in terms 
of the smallest dry cell that furnishes electrical energy 
to light a miniature lamp, for this also has to do with 
generation, transmission, and utilization. The man 
who makes an efficient dry cell, secondary battery, 
push button, snap switch, or any other simple clectrical 
contrivance is contributing as much in his way to the 
science and art of electrical engineering as does the 
consulting engineer who makes a business of dealing 
only with big things. Big things, the candid trained en- 
gineer tells us, things that appear hopelessly complex 
at first sight, are nothing but groupings of little things, 
little things that can be understood by the average man 
if he will but segregate them and tackle them one at a 
time. That is the way the sole surviving Horatii dis- 
posel of the three Curiatii in the classical Rom. i. 
legend. Here is the nub of it: electrical engineering is 


a lot of little things, some simple, some less simple. 
Sometimes they come singly, sometimes in groups. 
Grouped they comprise power plant engineering; taken 
one at a time they concern the inventor, the designer, 
and the manufacturer. Both involve the fundamentals 
of engineering. The electrical engineer makes use of 


manufactured products. All this is covered in Web- 
ster’s definition. With this definition in mind, this 
magazine is dedicated to the cause of electrical engin- 
cering. It is our purpose to look at the electrical art 
and science in a broad sort of way, and to give propor- 
tionate attention to the development of a new flashlight 
or other simple device, as well as to the development of 
a complicated network of wires that also begins with 
generation and ends with utilization. 
+ 4 + 


WOMEN IN THE INDUSTRY 


Over a million men called to the Colors and the shift- 
ing of labor to the factories engaged in furnishing the 
Government with war supplies has created a demand 
for factory workers that cannot be met by the usual 
supply of male labor. Due to this extraordinary state 
of the labor market, women have been taken on as ma- 
chine tool operatives in many of the electrical factories, 
especially in the Middle West. Proving both adaptable 
and skillful in this new role, female machinists will 
probably become permanent operatives in factory ma- 
chine shops. There is nothing novel about the em- 
ployment of women in electrical works—for years thev 
have done work of a lighter sort in many of the big 
factories—but not until the wants of the Government 
called men elsewhere did they find place beside the 
drills, millers, shapers, and planers. There is no reason 
for their not being employed in this capacity. The 
work requires intelligence and skillfulness rather than 
mere force. All that resembles horsepower in any ca- 
pacity in such works is furnished by the machines 
themselves. 
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HOW COAL IS WASTED 


If Coal Commissioner Garfield will make us a 
visit and fetch his eyes and ears with him we think we 
could impress him with the need of issuing a batch of 
admonitions and regulations to New York harbor 
pilots. In going to and from our workshop we cross 
the North River on a railroad ferry boat. We pass 
other boats—ferry boats, tug boats, excursion boats, 
coasters, and ocean liners. All these boats have a 
whistle, and pilots who like like fun to blow it. Once 
they get hold of the whistle rope or wire or cable or 
whatever it is that connects the whistle with the pilot 
house they seem loath to let go of it. The blasts are 
long and loud and ear-piercing. We don’t suppose the 
loundness can be helped—that’s in the design of the 
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whistle, we reckon—but our recently acquired conserv- 
ing traits cause us to make protest against the length 
of the blasts. They are much too long for either sense 
or comfort. If there are dots and dashes in the whistle 
code, the dots seem to be unknown to most of these 
coal-wasting pilots. From the point of view of the 
coal saver every dot is a ten-em dash, every dash a 
lusty-leaded rule of unwonted length. What it takes in 
terms of coal to blow a whistle we don’t pretend to 
know, but we do know from daily experience that a 
lot of coal is wasted in this way by our blatant tugs 
and ferry boats. Coasters and liners are less offensive 
in this respect, at least in this neighborhood. The 
tugs that push railroad-car barges are the worst of the 
lot. Sometimes it seems as if their pilots were Gabriels 
in trousers, intent on rousing the restful folk in Green- 
wood and Cypress Hills. If we knew just how many 
pounds of coal it takes for a barge tug pilot to an- 
nounce to the dock master that he wants to tie up, 
and ferry boat pilots to signal port or starboard, we 
think we should have no difficulty in proving to Com- 
missioner Garfield and the Public Service Commission 
wf hereabouts that the responsibility for the re- 
cent tieup of the subways for want of coal is up to 
these erring whistle blowers. Somebody ought to in- 
vent a whistle meter and offer a prize to the pilot 
whose meter shows the lowest amount of whistle blow- 
ing per diem. We offer this suggestion in the inter— 
est of our coal-starved public service corporations. 


+ + + 


BUY A LIBERTY BOND 


thrift and love of country to do their part in helping to 
squash the Prussian war lords. We are beginning to 
realize in more ways than one that we are actually at 
war with a powerful and crafty enemy, an enemy sur- 
charged with the notion that it is his mission to mold 
the thoughts and the ways of the world to his way of 
thinking and doing. It transpires that he alone is right 
and all the rest of us dead wrong. This means we are 
on the verge of having a tilt with a fanatic, and to meet 
him on anything like even terms we must have a big 
and efficient army, navy, and other branches of service 
that need food, clothes, arms, munitions, and hospital 
supplies. It 1s a matter, a vital matter of men, money, 
materials, and minutes. To those who stay at home 
comes the task of furnishing the money, and to furnish 
it forthwith even at the expense of some pretty stiff 
self-denial. Time is more precious just now than it 
ever was before. All those who are not called to the 
Colors must help equip and support those who are. 
They arc fighting our fight, to save the rest of us and 
eur posterity from economic, mental, and spiritual 
slavery, now masquerading under the guise of paterna- 
lism and efficiency. One fifty-dollar bond will do to 
start with. If vou haven't got the fifty dollars, 
mortgage your carnings for a while, putting aside 
deliberately so much a week until you are the owner of 
at jeast one small bond. All you are asked to do in re- 
turn for enjoying the right to have life and liberty, and 
to pursue happiness unmolested is to stop the leaks, 
lend vour savings to the Government, and help your- 
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sclf to the double reward of duty done and the pos- 
session of the best security in the world at the com- 
paratively high rate of four percent. Every cent you 
invest with Uncle Sam is spent in this country; not 
one penny is used outside. All loans to our Allies are 
spent here, too, that being one of the conditions of the 
loans. We are not preaching one thing and practising 
another, for we are the owner of several of the bonds, 
bought with money that represents a lot of “going 
without.” Now we are going without some more in 
order to get more of these Liberty Bonds. We fully 
realize that unless the deciding battle of the war is with 
the Allies we might as well suspend business, close up 
shop, and start out to sce if we can find anything that 
resembles the place we once called home. 


+ ** * 


WHY ARE EDITORIALS 
DULL READING? 


Manv a time we have asked ourselves this question 
Once we thought we had the answer, after reading sev- 
eral editorials written by a brother editor who confes- 
sed to being long on paper and pencils and short on 
ideas whenever it was time to go to press. They read 
as if written just to fill space. Ile admits they were. 
They read, too, as if intended to be non-committal, sort 
of sterilized and made harmless. They were. His m- 
structions were to deal in generalities and keep off the 
advertisers’ toes. A more searching analysis shows 
they lack spontaneity. Sure they do. They were written 
by a jaded editor whose job it was to say something 
harmless about something or other and still appear 
erudite and dignified. They fulfilled all these eendi- 
tions to the letter. They passed the censor in the busi- 
ness manager’s chair without losing a word, because 
the censor was a man of some intelligence and kaew 
fiddle-faddle when he saw it. Truth is, the jaded editor 


didn't have anything to write about so he wrote about 


nothing. He just created a verbal vacuity by spiaaing 
a filmy web of words that looked well and sounded 
well but meant nothing. That. in short, is why some 
editorials are dull, why they fail to stimulate the mind 
of the reader. As for rousing his enthusiasm and caus— 
ing him to slap his knce and say: “That fellow's dead 
right; he thinks just as I do”’—perish the thought! 
Like a stage coach the editorial page has to run 
whether full or empty. Sometimes it is full; some 
times half full: sometimes empty. The poor editor 
simply has nothing to say, and no amount of head 
scratching will start his generator going. When an 
editorial page is empty it is the emptiest thing there 
is in print, because when one gets off the editorial page 
there is news to read, but news per se is taboo there 
When a thing lacks both news and sense it comes 
close to being hopeless. We know all about it because 
once upon a time it was part of our job, too, to write 
such editorials. Only the dire need of earning a living 
kept us at it. But those days are gone, and so has the 
humorless censor. Now we can say just what we want 
to say in the way we want to say it. This is what 
makes our stuff less dull than the stuff perpetrated by 
our brother editor in his editorial salad days on that 
other paper. . 
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THE ELECTRICAL EQUIPMENT OF A. 
MONUMENTAL OFFICE BUILDING 


By Benjamin Gross 


This fourth and concluding article of the series describing this exceptional equip- 
ment covers the general methods employed and the results of the tests made on the 
generators in the plant, the low tension call bell and miscellaneous system and provi- 


sions for the telegraphic equipment. 


Tests of the gencrators were performed for the engineers at 
the works of the manufacturer under the direction and super- 
vision of the Electrical Testing Laboratories. These tests 
included the following: resistances of the various windings 
cold and hot; temperature tests; compounding tests; voltage 
adjustment; commutation; saturation; commercial core loss; and 
insulation tests. From these the efficiencies were computed. 

Resistances were measured by the fall of potential method, 
and high resistances were checked by the Wheatstone bridge. 
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Fleer plan, second for 26 floor. Western Union Telegraph 


ture molding connected together with conduit, “LT” 
Shows low tension ovacs at picture molding only. 


The figures given in Table 1 are averages for each size gen- 
crater. 

Temperature tests were made by loading up the generator 
to normal value by means of water rheostats, keeping it as 
near the normal point as possible at all times. Thermometers 
on stationary parts were read at half hour intervals, until the 
temperature rise became constant. The run was then discon- 
unued and the final temperature of both rotating and station- 
ary parts taken. The temperatures given in Table II, for the 
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New York. “T” shows telephone boxes at base and at pic- 


field winding, pole tips, and frames are the maximum of two 
thermometers; the room temperature the average of four ther- 
mometers. After shutdown the temperature of armature core, 
armature conductors, and commutator were taken. 

The compounding tests were now made with the generators 
running at operating temperature and at rated speed. The field 
rheostat in each case was set to give 248 volts across the term- 
inals at 25 percent. normal load and the load gradually in- 
creased to 150 percent. in steps of 25 percent. Curve No. 1 shows 
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Curve No. 2 


the results for one 300 kw. generator. All machines are over- 
compounded, as can readily be seen from the curve, which also 
shows how the voltage dropped rapidly under overload. The 
current and voltage readings were taken both for increasing 
loads and for decreasing down to zero. The curve for decreas- 
ing is higher than for increasing, due to the hysteresis effect of 
the fields. This lag in the magnetization behind the magnetizing 
current adds to the electromotive force across the generator 
terminals on descending loads, which fact the curve clearly 
indicates. This is shown very clearly in the saturation curve 
No. 2. 


The range of voltage adjustment was checked by setting the 
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load rheostats at 150 percent. of rated load at normal voltage 
(250), and the terminal voltage then varied by the field rheostat 
between 240 and 260 volts. 

Commutation was noted by applying 150 percent. normal 
load for periods varying from 15 to 30 minutes, the commutator 
being practically black. Then a load of 250 percent. normal 
was taken, under which the sparking was quite heavy, but no 
damage occured to brushes or commutator. 

The saturation curves were determined by running the gen- 
erators at constant normal speed and varying the field current 
from zero to a maximum and then reducing again to a minimum, 
care being taken to change the field current only in one direc- 
tion continuously. The field current and terminal clectromotive 
forces were measured simultaneously. 

Commercial core loss was determined by running the genera- 
tors as motors at no load and noting the input to the armatures 
at normal speed. To compensate for the internal drop in the 
armature at full load the voltage was held 4 percent. above nor- 
mal. For the larger machines the average core loss was found 
to be 3.18 kw. and for the smaller 1.82 kw., while the entire ro- 
tation loss including mechanical and core losses was 3.9 kw. and 
2.6 kw. for the 300- and 200-kw. machines, respectively. 

Each machine was subjected to a high-voltage test, all wind- 
ings being tested against ground and the ser‘es field against the 
shunt, supply being obtained from a so-kwW. 50,000-volt testing 
transformer. High voltage readings were taken with an elec- 
trostatic voltmeter at the transformer terminals. A pressure 
of 1,500 volts was applied for 60 seconds between the core and 
armature windings, series field, interpole field, shunt field, and 
between the series and shunt fields. 

The insulation resistance was then measured by the series 
voltmeter method, a potential of approximately 500 volts being 
applied across the voltmeter and resistance to be measured, con- 
nected in serics. The insulation resistance was calculated from 
the formulae 


r (E — e) 

R = 
e 
Where R = resistance of insulation. 
r = resistance of voltmeter. 
E = line voltage. 
e = reading of voltmeter when in series with 
resistance, 
Efficiency 


Since efficiency equals, output over input we can state that, 
output 
efficiency = 
output + losses 

The losses are core, mechanical, and copper. The first in- 
cludes hysteresis loss in armature core, and eddy currents loss 
in armature core, pole shoes, and armature conductors. The sec- 
ond includes friction of shaft on bearings, and brushes on the 
commutator, plus windage. The last includes resistance loss 
in armature and field windings plus brush contact. It may be 
stated thus: 


EI 
ef = ———— 
EI + (1 +1)? R + rh? Mm + We 
Where E = terminal potential difference of generator 
in volts. 
I = armature current in amperes. 
i = shunt field current in amperes. 
R = resistance of armature, series and inter- 
pole fields in series., in ohms. 
r = resistance of shunt field in ohms. 
Wm = mechanical losses in watts. 
We = core. ffl 


Table III gives the data on which the average efficiencies of 
each size machine were determined. The brush contact losses 
were determined by taking the standard A. I. E. E. values of 1 
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volt per brush. Curves 3a and 3b are the efficiency curves of 
these machines. These tests covered a period of approximate- 
ly two weeks. 


Low Tension Call Bell and Miscellaneous Systems 


This system was made quite elaborate, providing extremely 
flexible facilities for all forms of signal systems and telephones. 
Fig. 22 shows a part plan, indicating the general scheme of 
floor work that is typical throughout the building. A 7 in. x 7 
in. x 4 in. deep special box is installed at the base of practically 


Curve No. 34 


every column from each of which two 1 in. conduits are ex- 
tended up to a 7 in. x g in. x 4 in. box located at the wire mold 
near the ceiling. From each one of these picture mold boxes 
a 1 in. conduit is run to the main telephone box in the shaft. 

From these column boxes at the base, several -in. conduits 
are extended to special floor fittings in the form of an elbow that 
consists of a special malleable iron ell into the top of which is 


Curve No. 3B 


fitted a brass extension piece. This extension is threaded into 
the ell in such manner that it can be adjusted up and down to 
suit the final floor level. These extension pieces are also 
threaded on the inside for a Min. brass extension nipple for 
carrying the wires or for a flush plug when the extension is not 
used. These conduits and boxes with the fittings are used 
primarily for telephone wires, but any push button or annun- 
ciator lines are also installed therein. 

At the picture mold there is also located a 7 in. x9 in. box 
used for the general signal system. On the exterior columns 
both these boxes and the telephone boxes open up into the wire 
mold, whereas on the interior columns they are tied together 
with a piece of ¥%-in. conduit. The various low tension boxes 
near the ceiling are all tied to one another with a 1-in. conduit, 
and at every second one a 1-in. conduit is run to the cross-con- 
necting cabinet in the shaft. In this manner signal wires can 
be run from the shaft cabinet to any one of the low tension 
boxes near the mold, from the same through the picture molding, 
or into the telephone box and down in one of the I-in. con- 
duits to the base. From there they could be carried in the 
floor extensions to the elbows under desks. 

The location of these floor fittings was determined by the 
general scheme of desk locations and partitions so that connec- 
tions could be made to any desk without taking up part of the 
floor or running wires along the base board. Fig. 23, A and 
B, show the method employed here for low tension connec- 
tions. The separable plug fitting manufactured by the Elec- 
trical Specialty Development Company is threaded on to the 
top of the extension nipple and the wires connected to the re- 
ceptacle. A flexible silk multiple conductor cord is attached 
to the plug section and carried up and into the desk. Fig. 238 
shows the typical connection to a roll top desk containing a 
pigeonhole type annunciator and a push button mat. Where 
desks are flat top both annunciator and push buttons are located 
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in one of the drawers, the wire thereof being carried up be- Table I1I—Temperature Test 

hind and through the drawer in question. 300 KW. Generator Line Current 1200 Amperes, Volts 250, 

The wiring from the column boxes for the signal system is both constant and normal. Heat run until constant. 

carried back to the cross-connection cabinets in the shaft Time Temperature Degrees—Centigrade 

through the pipes that are provided for low tension, where each A. M. Field Windings Pole 

wire is connected to an individual terminal on standard con- to P. XI. Shunt Series Interpole Tips Frame Room 

nection strips. Here cross- connections are made between the 9.45 Run started 

different terminals, tying together various wires as required. 10.15 48 46 40 36 29.0 20.5 
10.45 53 50 53 38 30.0 27.0 
11.15 58 52 56 4I 31.5 279 
11.45 60 54 57 42 33.0 28.0 
12.15 61 55 50 44 34.0 28.7 
12.45 62 56 60 45 35.0 28.7 
1.15 62 5 60 45 36.0 29.0 
1.45 62 56 60 44 37.0 28.7 
1.45 Run discontinued 
Final Temp. 64 56 60 47 38 0 


Fiy. 23 showing method of making connection. Western Union 


Telegraph Building, New York. 
Table I 


Resistance in Ohms 


Part 300 KM.. 200 KW. 
Cold Hot Cold 
Armature OI25 ae ee 010 
Series field 00185 00163 * 00274 | 
Interpole field 00203 00225 0038 
Shunt field 6.13 8.00 9.39 


Including shunt. Taken after temperature test. 

By this method each wire can be quickly found from an index 
located in each box, and changes may be readily made in the 
calls desired, at the same time keeping the records complete with 
very little effort. 

In the event of trouble on any line, such as short circuits, 
breaks, or grounds, they can be very easily traced and corrected. 
Empty conduits are installed between the two shaft boxes on 
each floor for carrying wires from one section of the building 
to the other. In each shaft, facilities are provided for connect- 
ing boxes from floor to floor for interfloor communication. 


In the shafts, slots are left in the floor adjacent to the 
telephone boxes 


through which the telephone company 
drops its cables, supported at intervals. These cables 
are of the usual paper-insulated, lead- covered type, wiped 


splices being made on each floor and a tap cable carried into 
the respective telephone boxes. The miscellaneous low-tension 


Armature core 48°C. Amature conductors 46.0°C. 
Commutator 51°C. 
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Fig. 23 B showing desk with electrical floor connection, annun- 


ciator, and sianal buttons. 


Western Union Tele- 


graph Building, New York. 


Table III—Efficiencies 


Average Losses—Kilowatts—of Machines at 


Operating Temperature 


Mechanical Armature Shunt 
Percent. Amperes & & Series Field Brush Total Kilowatts Percent. 
Load Armature Field Core Loss Fields I’R PR Contact Loss Output Input Efficiency 
300 Kilowatt Generators 
25 300 24 3.9 0.5 6.6 0.0 11.0 75 850 87.2 
50 600 24 3.0 1.9 6.0 1.2 13.0 150 163.0 92.2 
75 900 24 3.9 4.3 6.0 18 10.0 225 211.0 93.3 
100 1200 24 3-9 7.6 6.0 2.4 19.9 300 319.9 93.8 
125 1500 24 3.9 11.8 6.0 3.6 25.3 375 00.3 93.7 
150 1800 24 3.9 17.0 6.0 4.8 31.7 450 481.7 93.4 
200 Kilowatt Generators 
25 200 16.5 2.6 0.3 4.1 0.4 7-4 50 57.4 87.1 
50 400 16.5 2.6 1.3 4.1 0 8 88 100 108.8 91.0 
75 600 16.5 2.6 3.0 4.1 0.12 10.0 150 160.0 93.2 
100 - 800 16.5 2.6 5.2 4.1 0.16 13.5 200 213.5 93.7 
125 1000 16.5 26 8.2 4.1 2.0 16.0 2 0 206.9 93.7 
150 1200 16.5 2.6 10.8 4.1 2.4 10.9 3CO 319.9 93.8 
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box is provided with several sections for the ticker, stock quota- 
tion and telegraph company’s lines, which vertical cables are 
carried in a similar manner to the telephone lines. Any outgo- 
ing wires to local instruments are carried in the other floor con- 
duits. 

The telegraphic lines from many of the neighboring states en— 
ter this building, and are all headed up on a large terminal rack 
located in a special room in one of the basements. This is one 
of the largest terminal rooms of its kind, and serves as a 
through connection point for all these lines that continue on to 
the main telegraphic station located in the downtown district. 

Taken all in all, this electrical equipment is about the most 
complete, flexible, and efficient that could be designed for any 
modern building. The engineering details, construction, and 
installation of every part and system included in the electrical 
work has received the closest attention from the architects, engi- 
neers, and contractor, which 1s well proved by the splendid con- 
dition of the equipment. 

+$ + +$ 


EXCESS AIR 


The quantity of air required to produce the complete com- 
bustion, or oxidation, of a given weight of combustible can 
be very accurately determined by simple formulas. The fuels 
used in steam-boiler practice are composed of carbon and 
hydrogen, with perhaps small percentages of sulphur. Know- 
ing the composition of a fucl, therefore, it is possible to 
figure very closcly the amount of air that must be supplied 
to it. per pound, in order to burn the carbon to carbon 
dioxide, the hydrogen to water, and the sulphur to sulphur 
dioxide. This quantity of air is known as the air theoretically 
required to produce complete combustion. 

AH air that is admitted to the interior of the boiler setting, 
over and above that needed to produce complete combustion, 
is called excess air. To obtain as good a performance as 
possible, the excess air show'd be kept at a minimum; un- 
fortunately, however, it is not possible to avoid it altogether. 
Practical considcrations make it absolutcly necessary to admit 
more ait to the furnace than is needed to supply the required 
oxygen. 

In the actual operation of a steam boiler one of the diffi- 
cultics met with is that of bringing each particle of com- 
bustible into intimate contact with the oxygen with which 
it may combine. With solid fuel, particularly in the larger 
sizcs of coal, the total quantity of combustible on the grate 
cannot be at once surrounded with an atmosphere of air, so 
that cach atom of carbon may scize its two atoms of oxygen 
to form dioxide. The more finely the fuel is divided, how- 
ever, the casier it is to bring about this intimate mixture. 
This explains why such excellent evaporative results are ob- 
tained from boilers using oil fuel and pulverized coal. The 
fuel particles are injected into the furnace in a mist or 
cloud, so that each can be in close contact with air admitted 
at the same time. The result is that the combustion is rapid, 
frec, and complete, with the generation of the maximum 
degree of heat. 

In the case of coal fired by hand or by stoker, it is not 
feasible to admit exactly the required amount of air at the 
same time that the fuel is fed to the furnace. To do so would 
result in the escape of much of the air with the flue gases 
before the oxygen could find its necessary complement of car- 
bon or hydrogen, and part of the fuel would remain unburned. 
The situation, then, is simply this: enough air must be ad- 
mitted to insure the oxidation of all the combustible, or else 
some of combustible must be wasted because of incomplete 
combustion, 

Fither of these procedures will result in a loss of heat: 
but of the two, it is better to admit an excess of air, and so 
burn all of the fuel, than to allow a part of the potential 


heat to be wasted in unburned fuel. Corsequently, the 
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amount of air admitted to the furnace of a coal-fired boiler 
is from 50 to 100 per cent. in excess of that theoretically re- 
quired, and in some cases may be even greater than this. 
In an oil-fired boiler, the excess may run from 10 to 25 per 
cent. l 

Excess air reduces the furnace temperature below the 


maximum obtainable with just the theorctical quantity of air. ` 


The amount of heat that will be developed by the combustion 
of a pound of a given fuel is a constant. If just enough air 
is used to produce complete combustion, the temperature 
of the resulting gases will be a maximum. If more air is 
used, the amount of heat generated will be the same, but 
it will be distributed through a greater weight of gases, and 
the temperature will be lower. The effect of excess air, there- 
fore, is to lower the temperature of combustion. 

Now, the flow of heat from the hot gases to the water in 
the boiler depends on the difference of temperature between 
them. The greater the difference of temperature, the more 
rapidly will the flow take place, and the better will be the 
boiler performance, other things being equal. The effect 
of excess air, therefore, is to lower the rate of heat transfer, 
and to that extend reduce the boiler performance. 

The causes of excess air in the furnace are numerous. 
The principal one is carelessness in the manipulation of the 
firedoors, when the boiler is hand-fired. While fresh fuel 
is being fired, it is necessary to have the doors open; but they 
should not be kept open unnecessarily, cither during or after 
firing. 

Excessively strong draft will produce excess air in the 
furnace. For any given grade of fuel and thickness of fire 
there is a draft pressure that is particularly adapted to those 
conditions. Of the total draft pressure, the greater part is 
needed to overcome the resistance to the passage of air 
through the fuel bed; in other words, the density of the 
fuel bed is the controlling factor in the draft. An increase 
in the thickness of the fire demands increased draft, and a 
fire composed of finely divided coal requires stronger draft 
than a fire of equal depth consisting of coarser coal. 

Since the resistance varies with the thickness of the 
fire, it follows that the resistance will change as the coal 
burns. Consequently, if the fire burns thin in spots, the re- 
sistance at those points will be lowered and the air will take 
the path of least resistance. Thus, the air supply will be 
greater at the points where there is the least fuel, which 
will result in an excess of air admitted at those places. If 
this condition is not quickly remedied, the fuel will burn 
out at the thin spots, resulting in holes in the fire. 

Holes in the fuel bed, due to burning through of the coal, 
are a prolific cause of excess air, and if the fireman ts care- 
less, the trouble is made worse. The dark spots in a fuel 
bed are so easily distinguished that no fireman can excuse 
the existence of holes becausehe did not know they were 
there. 

Because of the fact that air is invisible and difficult to 
measure with accuracy, most firemen really have little idea 
of the amount that is being admitted to the boilers of which 
they have charge. If air were as readily measurable as the 
coal that is fired, there would be less said of wasteful firing. 
However, it is possible to arrive at a close idea of the 
excess air. This can be done by the use of an Orsat or 
some other form of instrument that will give the analysis 
of the flue gases. If the composition of these gases is known, 
the excess of air admitted can be calculated. 

The gascous products of combustion are composed princi- 
pally of carbon dioxide, oxygen, carbon monoxide, nitrogen 
and water vapor. At the temperature at which the samples 
of flue gases are analyzed, the water vapor is condensed, so 
that the analysis gives the percentages, by volume, of carbon 
dioxide, carbon monoxide, and oxygen. The nitrogen ad- 
mitted is inert, and the percentage of nitrogen in the flue 
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gases may be estimated by subtracting from 100 the sum 
of the percentages of carbon dioxide, carbon monoxide, and 
oxygen. 

Knowing the percentage of nitrogen and oxygen contained 
in the flue gases, the percentage of excess air may be cal- 
culated in the formula: 


N 
E = 100 ( — 1) 
N - 3.780 x O 
in which E = excess of air, in per cent; 
N = percentage of nitrogen in flue gases; 
O = percentage of oxygen in flue gases. 


Thus, suppose that the analysis of flue gases showed the 
following: carbondioxide, 7.2 percent.; oxygen, 10-8 percent.; 
carbon monoxide, .3 percent. The percentage of nitrogen in 
the flue gases is then 100 — (7.2 + 10.8 + .3) = 81.7 percent. 
Substituting in the formula, then, the excess air admitted 
amounts to: 

81.7 


81.7 — 3.78 X 108 


E = 100 ( — 1) = 100 percent., very 
nearly, 


$ 
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In other words, the analysis shows that the boiler is getting 
twice as much air as is theoretically required for complete 
combustion. : 

The foregoing formula is correct when there is no carbon 
monoxide in the flue gases, and is sufficiently accurate when 
the percentage of monoxide is very small; otherwise, the term 
3,780 in the denominator should be changed to 3.78 
(O — % CO), to obtain results, the ternı CO representing the 
percentage of carbon monoxide in the analysis. 

There is another point to be considered. All the excess 
air shown by the calculation from the analysis may not be 
admitted through the ashpit or the firedoors. Some of it 
may, and usually does, enter through cracks in the setting, 
through imperfectly fitting clean-out doors, and other open- 
ings. The air that enters in these ways is commonly termed 
air of infiltration. Its effect is to dilute the products of com- 
bustion, lower their temperature, and thus decrease the 
efficiency of operation. Such inward leakage may be reduced 
and largely prevented by stopping up the cracks in the setting 
and by coating the brickwork with some form of plastic 
cement or paint. 


$ 


BOLSTERING UP THE POWER FACTOR 


An engineer has been aptly defined as a man who can do for 
one dollar what any fool can do for two. Sometimes the 
best the engineer can do is to do it for 51.25 The truth of 
this saying can be proved in many ways: it is proved every 
day, hence the engineer. Lawyers have an adage which has 
also been proved some thousands of times. This adage says 
that anyone who is his own lawyer has a fool for a client. 
Both the definition of the engineer and the adage of the 
lawyer are based on common sense, for common sense is 
nothing but reason working in harmony with fact. Reasoning 
without facts is a merry pastime which sometimes has a sad 
ending. Ignoring facts, for instance, in operating electrical 
apparatus is apt to be both sad and expensive. It is know- 
ing the facts and how to make use of them that enables the 
engineer to live up to his variable definition. 

Fo be explicit, ask a layman or a would be engineer how 
he would increase the capacity of an isolated power plant en— 
gaged in supplying cnergy to a circuit carrying a mixed load 
of lamps and induction motors. Right glibly he will answer: 
“Work it harder or get a new machine a size or two larger.” 
If the generator is already working up to the limit of its 
capacity, there is nothing to do from the layman’s point of 
view but sell the old generator for what it will bring and 
find the moncy to buy a new one a size or two larger. 


The Engineer in Action 

Here is where the discerning plant owner, the ordinary run 
of “business man,“ takes on the engineer. Knowing his own 
business, in turn, the engineer will begin by asking ques- 
tions. It is likely he will make some tests. First he will find 
out the capacity in kilovolt-amperes from the name plate of 
the alternator. Then he will look into the nature of the load 
that it is carrying. If it is loaded to capacity and the load 
consists entirely of incandescent lamps or other non-induc- 
tive devices, he will confirm the layman’s haphazard guess 
and say: “Yes, buy a new one a size or two larger; or buy 
another one of the same size and run 'em together.” If, on 
the contrary, the load is a mixed lighting and power load, 
a load consisting of both incandescent lamps and motors, he 
will ask what kind of motors are used, induction or snychron- 
ous. He is told they are induction motors. Then he will 
do a bit of testing. 

Testing for Power Factor 

For this purpose he will need a voltmeter, an ammeter, and 

a wattmeter. Properly connecting these instruments in the 


circuit he takes the three different readings. The voltmeter 
shows, say, 100 volts; the ammeter shows 1,000 amperes; tlie 
wattmeter shows 70.7 kilowatts. At a glance our engincer 
sees that something is rotten in the State of Denmark, as 
Shakespeare says. There is a big difference between the out- 
put in kilovolt-amperes and the kilowatts. If there were no 
induction motors in the load, if the load were solely of in- 
candescent lamps or other non-inductive devices, the readings 
on the wattmeter would agree with the product of the read- 
ings on the voltmeter and the ammeter; that is, the watt- 
meter would show 100,000 watts, which equals 100 kilowatts. 
The difference, 29.3 kilowatts, has disappeared somewhere. 
Wherever it has gone, it 1s doing no useful work, the amount 
of useful work being indicated on the wattmeter as only 
70.7 kilowatts. Some of the power is soldering. The solder- 
ing powcr helps to load the circuit—takes up room as it were 
—but all its does is to meander aimlessly between the genera- 
tor and the load and then back again. It is a parasite com- 
ponent, using the generator and the distributing system as a 
host. Some people call this a “wattless” component, others 
a “reactive” component. Call it what we may, it is not a 
worker but a drone. 


Technically Speaking 

In technical vernacular, our engineer tells us that the in- 
duction motors forming part of the load are a different: breed 
of cats from the incandescent lamps. The lamps form noth- 
ing but pure resistance; the induction motors form what is 
known as “reactance” in the circuit. This reactance does 
things to the source of electrical supply and transmission 
that the incandescent lamps or other non-inductive devices 
can't or don’t or won't do. The power in the circuit is 
measured in kilowatts, and the kilowatts are produced by 
voltage or pressure and the amperage or rate per flow work- 
ing together in close harmony. They are in step. When the 
circuit is composed of lamps or other non-inductive devices, 
the volts and amperes pull together lke well broken colts in 
double harness. There is no shying or sidestepping due to 
real or to fancied troubles. They both pull in the same direc- 
tion at the same time. Tenchnically speaking, they are in 
phase. Under these conditions the circuit is said to have a 
power factor of 100 percent. Everything is going nicely. 
Mechanically, it is like pulling on a spring in a line that lies 
in the same direction as the axis of the spring. 

When, on the other hand, the circutt is a mixed load, part 
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lamps and part induction motors, the induction motor part of 
the load affects the circuit in such a way as to put a crimp 
in the power factor. It crimps the circuit, so that the volts 
and amperes are no longer pulling together in the same di- 
rection at the same time. It puts 'em out of phase. Me- 
chanically the spring is being pulled at an angle to its axis. 
The effect is somewhat similar to that produced in a ball 
team when the battery is good and the fielders rotten. The 
power factor is poor. The generator and the ball team are 
both working up to capacity, but the results are not what 
they should be. A good part of the energy is idle. In the 
ball game the lack of team work in called “bonehead” play- 
ing. In the electric circuit the lack of team work is called 
“low power factor.” Referring to our mechanical analogy it 
will be seen that in pulling the spring at an angle the resultant 
force only is effective. Part of the effort has gone to waste. 
Call it what one will, as the poet says, hydrogen sulphide by 
any other name would smell as sweet. 


Dropping once more into technical vernacular we would 
define this mental abstraction called power factor as the 
ratio of the true watts as shown on the wattmeter to the ap- 
parent watts, the apparent watts being the product of the 
voltmeter reading times the ammeter reading. The difference 
between the true watts and the apparent watts, the 20.3 
droning kilowatts in this case, is due to the fact that the 
current and pressure are out of phase. This out-of-phase 
thing, it seems, has raised hob with the power. It always 
docs, mechanically, electrically, and socially. The induc- 
tive part of the load has choked the current so that it lags 
behind the pressure or electromotive force. It's like pushing 
against a door with a stiff spring attached to it: the door 
doesn’t begin to move until a measurable interval after the 
pushing began. In other words, part of the current in the 
circuit has energy or power while the rest is reactive or watt- 
less. In our problem, out of the possible 100 kilowatts only 
70.7 kilowatts are working. The other 20.3 kilowatts are 
enjoying themselves, and they don't seem to care who pays 
the bills. The power factor here is 70.7 divided by 100 
equals .707 percent. 

The power factor, it will be seen, is merely the ratio of 
what is done by the generator to what it really could do if 
conditions were favorable. It is another way of saying that 
though the generator is plugging away as hard as it can, 
it is not delivering the goods. It is somewhat shy on capacity 
due to low power factor. A perfect power factor is 100 per- 
cent. or unity. Perfect power factors exist in power circuits 
where a pure resistance load is carried, and there is no in- 
ductance in the line. Perfect power factors are seldom found 
on mixed loads. Sometimes the power factor is quite low. 
When this happens the power factor can be bolstered up ap- 
preciably by attaching a simple piece of apparatus to the cir- 
cuit. This we shall discuss later. Meantime we shall give 
the technical fog a chance to lift by prating about reactance. 


Resistance and Reactance 


It is this pesky thing called reactance that plays havoc 
with the power factor. If it didn’t exist, power factor would 
never have been heard of. In direct current circuits resis- 
tance is resistance, no matter whether it is in the form of a 
straight wire, or wire that is looped into the form known as 
a solenoid. In alternating current circuits, on the contrary, 
resistance is something entirely different. It may be ordin- 
ary resistance or it may be reactance. Ordinary resistance is 
the same in alternating current circuits as it is in direct cur- 
rent circuits. In alternating circuit currents, the other kind 
of resistance: that is, reactance, is disclosed whenever the 
current is sent through a circuit in the form of a solenoid, 
a transformer. an induction motor, or other inductive device. 
These devices do not affect direct current, but a choking ef- 
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fect is produced by them in alternating current circuits. 
This choking effect is due to the magnetic flux created by the 
current in the looped wire or solenoid swishing back and 
forth across the loops. This swishing sets up a counter elec- 
trical pressure, what is known as a counter electromotive 
force. This counter pressure exerts a choking effect on the 
circuit and, as our sporting editor would say, mixes it up 
with the volts and amperes. The net result of the mixup is 
that the volt-ampere family is broken up, separated, the volts 
marching ahead and the amperes lagging behind. This is 
known as a lagging current, and a lagging current means 
poor power factor. Things that get along as happily as volts 
and amperes ought to be left to pursue their ways in 
peace. When they are separated by a homebreaker like re- 
actance there follow low spirits, lack of co-operation, and in— 
efficiency. 
Vector Pictures 


This unhappy state can be elucidated and put in the form 
of story-telling pictures by means of things called vectors. 
A vector is a pictorial geometrical convention employed by 
engineers and economists to represent complete goings-on, 
They are great things once you get on to them. They come 
pretty close to forming a general solvent for mathematical 
and economic problems. In electrical analysis they are in- 
dispensable. Under their gentle influence problem troubles 
involving varying relations disappear like an income in war- 
time. Vectors are used to picture the whims of alternating 
electrical circuits, whims due to their exasperatingly delight- 
ful feminine quality of changefulness. In alternating cur- 
rents the only constant thing is change. From a staid old 
direct current point of view, an alternating current is like a 
pea on a hot griddle. 

In electrical analysis a vector is an arrow which is imagined 
to rotate in a direction opposite to the hands of a clock. The 
length of the arrow represents the value of pressure or ot 
current or of power drawn to a convenient scale. The posi- 
tion of a vector represents the relationship existing at any 
particular time between the thing represented by that vec- 
tor and the thing represented by another vector. In solving 
alternating current problems two vectors are usually employ- 
ed. 

These vectors represent the component parts of a resultant, 
the two causes that unite to produce a measurable result. 
Any resultant in the form of volts or amperes or watts r` 
be resolved into two component forces pulling at right angles 
to each other. A force may be resolved into its components 
just as a child may be resolved into its daddy and mother. 
The components are the daddy and mother of the resultant. 
Fortunately in such problems we have to deal with only two 
vectors at a time. If perchance there should obtrude them- 
selves upon the problem ohm vectors, henry vectors, max- 
well vectors, faraday vectors, gauss vectors, and watt vec- 
tors—all changing value and direction at the same time—what 
a world of counter clockwise rotating arrows this would be. 
In problems involving three-phase circuits the vectors look 
like the goings on in a three-ring circus. 


Geometrical Addition 


Vectors not operating in the same straight line are added 
geometrically, not arithmetically. They are not added arith- 
metically for the reason that they represent component forces 
that are pulling in different directions, at an angle. The re- 
sultant force is a compromise between the two. This is too 
obvious to require discussion. To add geometrically, we open 
our kit of mathematical tools and take out those tools that 
represent sines, cosines, tangents, and the Pythagorean 
theorem. The fellows that haven't got his kit of tools don't 
know what they miss. It may be had for a little study, some 
self-denial, and an investment of about $3 in books on ele- 
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mentary geometry, plain trigonometry, and vector analysis. 
Adding forces by geometry is the same thing as finding the 
resultant by means of the simple device of the parallelogram 
of forces. Given the resultant, one of the forces, and the 
phase angle it is easy to find the other component. It is al- 
ways drawn at right angles to the first component. This is 
just another way of saying that any force may be resolved 
into two component forces acting at right angles to each 
other. 

The same result can be obtained by trigonometry, also by 
projection geometry. The projection of the resultant on one 
component gives the value of the effective current in phase 
with the pressure. The projection of the resultant on the 
other component gives the value of the reactive current at 
go degrees to the effective current. 

The accompanying sketches Figs. 1 and 2 show how an al- 
ternating current circuit in which there is resistance and re- 
actance is pictured by means of vectors. It is in miniature a 
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Fig. 1 


picture of what goes on in any alternating current circuit 
containing a non-inductive lamp load and an inductive motor 
load. It pictures in a small way how the load in carried by 
our generator mentioned above. It shows how the reactance 
breaks up the volt-ampere family and sends them off di- 
verging at right angles. 

First we find the impedance or effective resistance by 
means of vectors. See Fig. 2. Here R represents the re- 
sistance in lamps and equals say, 52 ohms. X represents the 
resistance of the induction motor part of the load, and equals 


say, 20 ohms. As shown in the figure they are at right 
angles. 


Fig. 2 


The resistance and reactance are always drawn at right 
angles. This is all that most text books tell us. They don't 
say why. It reminds one of Mark Twain’s Huckleberry 
Finn,” where Huck finds a copy of “The Pilgrim’s Progress.” 
Huck said he found the book interesting but tough. It was a 
Story, said Huck, about a man who left his wife and family 
though it didn’t say why. Wy, we insist with childish cur- 
losity, are the resistance and reactance always drawn at right 
angles to each other? Well, its because in an altcrnating cur- 
rent containing inductance when the current is a maximum it 
is changing least rapidly and therefore the induced electro- 
motive force is zero. When the current is at zero it is chang- 
Ing most rapidly and therefore the electromotive force is at 
its maximum value. This is another way of saying that the 
electromotive force of self-induction is 90 degrees behind 
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the current, while the impressed clectromotive force is in 
phase with it. The electromotive force being at right angles, 
it follows that the resistance and reactance must also be 
shown vectorially at right angles. These facts can be demon- 
strated by inserting voltmeters and ammeters in the re- 
spective circuits. They can be proved by the differential 
calculus. By this time we can take ’em for granted. From 
the vector diagram shown in Fig. 2, we find by means of our 
mathematical tool called the Pythagorean theorem that Z, 
the impedance = 
V 20° + 52? = 55.7 ohms. 

This impedance, which corresponds to ordinary resistance 
in a direct current circuit, chokes back the current and caus- 
es the pressure to lead the current by a certain angle. This is 
called the angle of lag. It varies from zero to 90 degrees. 
The angle of lag is also determined by means of vectors and 
a dab oi two oí trigonometry. 

Let’s find the phase difference or angle of lag in Fig. 2. 
Here the vector of resultant voltage across tht coil must lie 
along the line Z which represents the total impedance. Like- 
wise the vector representing the component of voltage used 
to overcome resistance must lie along the line R and be in 
phase with the current through the coil. For these reasons, 
reasons which are tolerably obvious to a reflective mind, the 
angle between Z and R, called angle ©, must be the angle of 
phase difference or angle of lag between the voltage and 
the current, no matter what the values may be of voltage 
and of current. Applying our trigonometry we find that 


tangent 9 = 20 = 0.385 = 21° 


Now to return to our muttons and take up on our problem. 
In the case we have assumed the generator is working up to 
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REACTIVE KVA: 70. 7 


Fig. 3 
The volts read 100, the amperes read 1,000. Then 
100 X I,000 = 100,000 volt-amperes, or 100,000 = 100 kva. The 


capacity. 


1000 
wattmeter shows only 70.7 kw.; that is, the volts being 100 
as before, the working current must be 707 amperes. There 
are 707 amperes in phase with the voltage. There are some 
other amperes that are not in phase with the voltage, amperes 
that are not working. We must get after them. To find the 
wattless or idle component we make use of an analytical tool 
called the “parallelogram of forces.” It is a handy, accurate, 
and quick way of solving problems of this sort. See Fig. 3. 


By the Pythagorean theorem X“ = 10007 —707' 

X = V 1000’ — 707” = V 500,000 =707 
That is to say: there are 707 amperes in phase with the 
volts, and 707 amperes lagging 90 degrees behind. These 
707 amperes multiplied by 100 volts represent 70,700 watts 
or 70.7 kw. of idle generator capacity. The generator has a 
total capacity of 100 kva: 70.7 are working; 70.7 are idle. 
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Mechanical Analogy 


This seems to show that the 100 kva. generator is working 
beyond its rated capacity, that the voltmeter and ammeter 
readings of 100 volts and 100, amperes, respectively, do not 
reflect what is actually going on in the circuit. It seems to 
show that the generator in grinding out 70.7 kw of working 
energy and 70.7 kva. of idle energy is actually grinding out 
141.4 kilowatts, and the voltmeter and ammeter not to be 
on to their job. They show it to be grinding out only 100 
kilowatts. The crux of the problem lies, not like women’s 
eyes, but in the fact that the induction in the circuit causes 
the working current and the idle current to be pulling at an 
angle of 90 degrees. Both are at an angle of 45 degrees to 
the resultant. For this reason they can’t be added arithme- 


Fig. 4 


tically like grocery or butcher bills, but must be added geo- 
metrically. If one could only add the monthly bills geome- 
trically! The angle between them has to be taken into con- 
sideration. The accompanying sketch, Fig. 4, shows how 
this is. It is a skeleton sketch of the forces that operate in 
a mechanical toggle joint. Here 100 lb. balances two forces 
of 70.7 lb. acting at an angle of 90 degrees to each other. 
The goings on among the forces in this simple mechanical 
device are exactly analagous to the goings on in our electrical 
circuit. 
Analyzing the Resultant 

It often happens that the working and droning currents, 
thrugh out of phase, differ by an angle less than go degrees. 
In such a case the resultant power is determined by the same 


Fig. 5 


sort of process. When the current and voltage are in phase, 
the average power equals the effective current times the ef- 
fective pressure. When, however, they are out of phase by an 
angle less than 90 degrees the resultant current shown by 
the ammeter may be thought of as made up of two com- 
ponent currents, one in phase with the voltage and one at 90 
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degrees to the voltage. See Figs. 5 and 6. This will simplify 
matters. We are enabled to treat the problem in this way 
because, as already stated, if we can compute the resultant of 
two forces 90 degrees out of phase with each other, we can 
readily compute these two components when we know the 
resultant and the phase difference. Any force may be con- 
sidered as a resultant of two components, and the value of 
these components determined easily by elementary mathe- 
matics, or graphically by actually measurements. To lay the 
problem out graphically, all we need is some cross-section 
paper, a lead pencil, a graduated scale, and a quadrant. Any 
relationship between voltage and current in an alternating 
current circuit may be pictured by making use of this little 
outfit. Resultant currents may also be separated into their 
components by means of it. 

The generator with which we are dealing shows by meter 
reading 100,000 apparent watts (or 100 kva.) but only 70,700 

70,700 


— 


actual watts (or 70.7 kva). The power factor here is 

| 100,000 
or .707 In the table of cosines we find that .707 is the cosine 
of an angle of 45 degrees. In other words, the inductive cffect 
produced by a combination of resistance in the form of lamps 
and inductance in the form of motors is such that the current 
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lags behind the pressure by 45 degrees. It is 45 degrees out 
of phase. This is the angle of lag shown in F’g. 3. In 
other words, instead of pulling together, the components of 
electrical power are pulling at an angle. Part of the power is 
wasted because some of it is not effective. This example shows 
one remarkable feature of alternating currents; that is, the 
small amount of actual power that is delivered to a circuit of 
large reactance even though the electromotive force is large 
and the current considerable. 

The inductive effect of motors in the circuit reminds us of 
what Jones said about Smith. “Smith,” he said, “never work- 
ed efficiently because he was born five minutes late and never 
could catch up.“ Owing to lag at birth Smith's power factor is 
always below par. The world is full of Smiths. There is no 
mechanical device that can be attached to Smith to better his 
power factor. But there is a way of bolstering up the power 
factor of our circuit, of obliterating a good part of the angle 
of lag and making the voltage and current pull more nearly to- 
gether. By means of this device we gather in some of these 
wayward kilowatts and put them to work. We restore capacity 
to the generator, enough capacity to take on the load of a near- 
ly chair manufacturer who wants some electric power without 
our having to buy a new generator and necessary switchboard 
and line equipment. 


The Rotary Condenser 


The device employed for this purpose is called a synchronous 
condenser or rotary condenser. Compared with the cost of a 
new generator, switchboard, and accessories it is cheap. This 
is why it pays to hire an engineer to save us time and money. 
He can do for one dollar what any fool could do for a dol- 
lar and something. He saves us both initial cost and interest 
in perpetuity on investment. 

(To be continued) 
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Items of Interest Gleaned From Various Sources 


In making tests for acuteness of vision expcriments by a 


NOTICE TO READER French scientist show great differences in the ease with which 

the different letters are recognized by the same person. T is 

When you finish reading this magazine cut this out, especially difficult of recognition, and is apt to be mistaken for 

paste it on the front cover; place a I-cent stamp on this Y. Letter V is the easiest of all letters to recognize, and O 

notice, hand same to any postal employee and it will present little difficulty. K is more easily recognized than H, 

be placed in the hands of our soldiers or sailors at the which resembles it closely, and both N and Z are easily rec- 

front. No wrapping—No address. ognized. E and F are among the most difficult of all the letters 

; A. S. BURLESON, to tell at a distance. 

Postmaster General. + + + 


Building a ship to launch it sideways, as is done on the 
Clyde on account of the narrow stream, does two things 
One of our semi-technical contemporaries—we have charit- —gives the shipbuilder a chance to build the ship vertically 
ably forgotten its name—says that “New England streams are and also saves one half of the launching gear. Ships are 
for the most part of comparatively small calibre; but they all also always launched sideways on the Great Lakes. Launch- 


run down hill.” [The italics are ours.] ing them this way in the Delaware River is, however, a 

+ 4X 4 novelty, the first launching of this kind having taken place 
A fathom is 6 ft. deep. The next time you are asked this last month. 

question don’t tax your memory to recall the distance but E + * 

count the number of letters in the word “fathom.” One Observation, imagination and technique are the three phase 

foot per letter is the answer. Theoretically it is the distance delta connections that lead to heaven, said J. C. Ralston at 

to which a man can stretch his arms horizontally. last month’s meeting of the Northwest Electric Light & 
> + + Power Association. Observation without imagination, he ad- 


According to a writer in The Welding Engineer, an excellent ded, merely confirms the obvious; imagination without obser- 
aluminum solder can be made of 61 parts block tin, 36 parts zinc, vation evaporates into nonsense, while both of them devoid 
and 3 parts copper. This solder will give satisfaction in places of technique condense into moonlight mist. Finally, that 
where there is no strain. It will take care of sand holes and which makes for your industry’s greatest attainments is when 
small cracks. No fluxes of any kind must be used with any the three are connected in series, proportional in energy, peri- 
kind of aluminum solder. odicity and performance. 

®t + + + 4 14 

Where an employer furnishes an experienced employe with At the present moment, when the country’s needs for gaso- 
proper rubber gloves for his protection in working on live line threaten to outstrip supplies, a new means for obtaining 
electric wires, the employer’s foreman is not required to keep gasoline is of greatest importance. Such a new source is 
watch on the servant to see that he uses the gloves, instead of disclosed in Bulletin 120, “Extraction of Gasoline from 
canvas or linen gloves. Where an unsuitable ladder was fur- Natural Gas by Absorption Methods,” by George A. Burrell, 
nished an experienced lineman, he assumed the risk incident to P. M. Biddison, and G. G. Oberfell, which may be obtained 
its use, its insufficiency being obvious; and it is error to refuse free upon application from the Bureau of Mines, Department 


so to charge the jury. of the Interior, Washington, D. C. Bulletin 120 is an impor- 
+ 89 + tant contribution to the literature on the extraction of gaso- 
Telephone Review for September comes filled with pictures line from natural gas. 
of the telephone boys in Signal Corps uniform at Camp Upton, „ 
Long Island, embarkation camp near Englewood, N. J., mobo- In some cases, says the Emerson Monthly, a small motor 


lization camp at Syracuse, N. V., Camp Mills at Hempstead will take the place of a man. In many cases two or three 
Plains, Long Island, and Camp Monmonth at Monmouth, N. J. motors will fill the place of a man. In other cases motors are 
The officials of the American Telephone & Telegraph Co., and indispensable to the efficient use of man-power. On consid- 
the New York Telephone Co. are shown bidding the boys good- eration, the idea that the small motor has a place of its own 
bye before their departure for active service in France. and is capable of performing a definite service in winning the 
e «„ + war does not seem far-fetched. It is certain that few appre- 
Concrete is being used more than ever for piles. In some ciate the importance of its duties in the industrial and do- 
sections of the country it is becoming difficult to obtain good mestic life of the country. | 
Sticks of timber for piles, and the price is high. The principal t + 4 
reason, though, for the substitution of concrete for wood is the In 1825 Drummond conceived the idea of using as a source 
fact that concrete is permanent, while wood is not. Even of light a piece of lime or similar oxide heated to incandesc- 
when piles are entirely below water level they are subject to at- ence in a blast flame, says the author of a paper in the Tran- 
tacks by teredo and other destructive insects, so that the life sactions of the Illuminating Engineering Society. He finally 
of wood is short. worked out the “lime light” using an oxyhydrogen flame on a 
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cylinder of lime and adapted the lamp to searchlight and 
stereopticon work. According to Professor Elihu Thomson, 
the first floodlighting was doubtless done about this time in 
theatres using units of this kind, although the first electric 
arc to be used in theatrical work is not recorded until 1846 in 
Paris. The frst searchlamp to te used in war is said to have 
been a Druminond limelight outfit used in the attack on Fort 
Wagner, Charleston in the fall of 1863. 
do + s 

Commerce Reports says that electric warming pads have been 
introduced in Uruguay, and are handled by 3 or 4 dealers. A 
canvass of the principal houses likely to carry such merchandise 
shows that two American, one Swiss, and one Italian make are 
already on the market. An American pad made of asbestos re- 
tails at 12 pesos ($12.41) and another of metal at 10 pesos 
($10.34), the latter being in greater demand. The Swiss pad 
also sells at 10 pesos, but is considered inferior to the American 
article of the same price. The Italian pad is said to have 
platinum wire and is considerably more cxpensive. 

E X 4 
The Engineering Experiment Station of the University of 
Illinois has just completed another series of experiments to 
determine the magnetic and allied properties of alloys of iron 
and other metals. In 1915 experiments with iron-silicon al— 
loys disclosed some remarkable properties which make it 
superior to any other material for use in certain electro— 
magnetic machinery. These experiments were followed by 
others dealing with iron-aluminum alloys melted in vacuo, 
which have shown that aluminum like silicon greatly im- 
proves the magnetic properties of the metal, and also that 
aluminum imparts to the metal a greater toughness than 
silicon. 

* + + 

Eight of the high pressure class M-24 Stirling boilers at 
the Toledo Railways & Light Co. are equipped with type 
K Green chain grate stokers. These boilers until recently 
were cquipped with a short flat combustion arch and sprung 
boiler arch. During the past few months, however, these 
sprung boiler arches have been replaced by a continuation of 
the flat arch. These boilers are now equipped with the single 
flat arch which is ventilated directly to the breaching. Super- 
intendent of Production, William Long, advises that the ad- 
vantages of the flat arch are a decidedly lower maintenance 
cost, and slightly better boiler ratings. The smoking propen- 
sities of the boilers was not materially improved by the 
change. 

$ $ * 

News dispatches announce that the central span of the Que- 
bee cantilever bridge was successfully bolted into place on the 
afternoon of September 20. It links together the arms of the 
largest bridge of its kind in the world. The hoisting operation 
began on September 17, and the span, which weighs 5,000 
tons, was lifted by hydraulic jacks a distance of 150 feet from 
pontoons on the St. Lawrence River. 

The successful completion of the bridge will mean the ful- 
fillment of an engineering dream of fifty years. It will be 
some months yet before trains can be run over the structure, 
as there is much detail work to be carried out. The running 
time between Halifax and Winnipeg will then be reduced 
half a day. 

+ + $ 

Garden produce estimated to be worth $10,000 is being grown on 
a 6o-acre tract of factory land at Schenectady, N. Y. The 
land is held by the General Electric Company for future expan- 
sion and is being farmed bv more than one thousand of its 
employees. Last vear at this time the same area of fertile river 
bottom soil was vielding only weeds and wire grass. The trans- 
formation was brought about by the operation of a carefully 
thought out plan of “war gardening” which the company has 
worked out with great benefit to its employees, and also with a 
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corresponding improvement in the appearance of the façtory sur- 
roundings. 

The land was first plowed and harrowed with a gas tractor 
which the company purchased, and was then cut up into 1,000 
plots. Gardening bulletins, seeds, and tools were supplied to 
the amateur farmers. Even a seed house was built to house the 
seeds, supplies, and implements. 

The gardners represent practically every shop and office in the 
General Electric plant. Molders from the foundry, pattern- 
makers, engineers, highly trained technical men, and day labor- 
ers till the land together and profit mutually from the exchange 
of experiences in garden culture. Very few of the plots are 
under the cultivation of skilled horticulturists, but it was not 
an unusual sight in the early stages of the gardening plan to 
find one plot worker teaching another how to plant his tract. 

+ + + 

The Traction Bulletin publishes the following letter from the 
disgusted owner of a gasoline engine: 

Gents: The gas engine you sent me stops when theres noth- 
ing the matter with it that’s the trouble. it wouldent bee so 
bad if it stopped for some reason and anybody knows theres 
reasons enough for it to stop. 

I reccived the book which you sent me which is named 
What Makes the Gasoline Engine Go. I ain’t read it yet be- 
cause whats the use reading it when I dont care what makes 
the gasoline go as jong as it goes which mine dont only ac- 
casionally. what I want to know is What Makes the Gasoline 
Engine Stop. If you got a book called that send me one. 
I want to know what makes my gasoline engine stop when 
everything is o k and nothing is the matter except that it 
must be a rotten engine. Hiram Diggs. 

$ * $ 

Electric Cooking was discussed at length at Richmond, Va., 
late in August. The attitude of the family “mammy” toward 
the electric range was commented on at some length by those 
who live in the South and understand the notions and 
prejudices of the southern colored cook. It was shown that 
the three-point type heater, the maximum consumption of 
which is 750 watts and the minimum 167 watts, could be 
economically operatel by the average family if a reasonable 
rate were provided. A rate of 114 cents per kilowatt-hour 
was advocated for this class of service. Heating water by 
electricity was also under discussion. 

t + + 

Georgia Railway and Power Co. proposes to add to its hy- 
dro-electric generating capacity 195,530,000 kilowatt hours per 
annum. This means the conservation of coal, the release of 
transportation facilities, and the conservation and release of 
labor or man power, which could be more advantageously 
used in other industrial and agricultural pursuits. In the 
average central steam generating station in the southeast it 
requires approximately three pounds of coal to produce one 
killowatt-hour of electrical energy. On this basis, 195,530,000 
kw-hr. would equal the available effective energy of 293, 295 
tons of coal, or 7332 cars of 40 tons each. 

$ $ $ 

Robbins & Myers Co., Springfield, Ohio, has just arranged 
to give all employes, whether in office or shop, a chance to 
increase their earnings by means of two bonus propositions. 
The first is known as the perfect attendance plan, the second 


is the service bonus. 


Under Plan No. 1, any employe with a record of 30 con- 
secutive and perfect days for attendance and time punched 
in and out, will be given a bonus amounting to three percent 
of his straight time carnings for that period. The bonus will 
be increased by intervals up to 5 percent. 

Under Plan No. 2, known as the “Service” bonus plan, em- 
ployes will be given bonuses for faithful service in the com- 
pany’s employ, the amount of bonus to be determined by the 
length of continuous service. ö 
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NUTS FOR 


THE KNOWING 
Éy ONES 


QUERIES AND ANSWERS IN TECHNICS 


I would thank you if you would advise me how the ½ hp. mo- 
tor described in the book “The Construction of Small A.C. Mo- 
tors and Generators,” by A. E. Watson, could be wound to run 
3000 rev. per min. instead of 1800 rev. per min. I should also 
like to know what wire to use. The motor in question is for 
single phase, 60-cycle, 110-volt current, using split phase starting. 
Could it be made so that the starting could be done with in- 
ternal inductance and resistance, instead of external as given. 
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Rough sketches showing details of motor construction. 


I have made the motor with the exception of winding the stator. 
I wish to couple same directly on a 5oo-cycle generator. Have 
you any information on such a I Io-volt generator of about % 
kw.? 

I have built the motor in question and it runs 1800 rev. per 
min. on 6o-cycle current, but I would like very much for same 
to be rewound to run 3600 rev. per min. I submit three sketches 
giving details. At present the motor is wound with four poles, 
as you will see in sketch showing wiring, and with starting 
coils between running coils. 

When this motor is changed to run 3600 with same field and 
armature punchings, will it not develop more than % hp. Would 
like to get as much hp. as possible. Stanley Knochel. 


In regard to Stanley Knochel's question, wind with one-half 
original number of poles to double the speed. The writer is 
not familiar with the designs of A. E. Watson's motor, but 
dees no reason why the size of wire should be changed because 
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of this proposed increase in speed. But if wires are upon the 
rotor they should be held in slots securely as the feet per mmute 
speed of the armature has been doubled, which speed was not 
considered in original design of armature slot and armature 
coil. 

The Wagner Electric Mfg. Co., of St. Louis, for Y hp. 
single phase two-pole, 25 cycle, use No. 14 D. C. C. copper mag- 
nect wire for both rotor and stator. C. K. Worth. 


+ X + 


I have a Peerless alternating current 8-in. fan motor wound 
for 220 volts. I wish to rewind it so it will operate on 110 volts. 
Can any of your readers enlighten me? D. M. Bannister. 

* ` 


To rewind the 220 volt Peerless motor: first we should con- 
sider the type of motor to be rewound, as there are two types 
common in the market—the induction type and the commutator 
type. 


Let us first consider the commutator type. This machine is 
somewhat similar in action to the common a.c. series motor. 
To connect this type for one-half voltage, parallel the field coils, 
if two are coils now connected in series across line voltage ; 
parallel these coils, placing each coil directly across intended line 
voltage (which is half the original) being careful to have 
polarity of coils the same as before. Reversing the polarity of 
both would reverse the direction of rotation of the fan, while re- 
versing the polarity of either one would prevent the armature 
from rotating. Should the motor have four poles and field 
field coils, cut them in half and parallel them, having two sets 
of soils in series connected in parallel across the line voltage. 

To change the armature is a little more difficult. As we are 
considering a commutator type, there is a certain number of 
turns per coil of a certain size wire for generating the required 
counter electromotive force. When rewinding use a wire three 
sizes larger and rewind using one-half number of turns per 
coil. The coil connections, and connections to commutator to be 
the same. This may work satisfactorily upon very small motors, 
but the writer would not advise this upon larger motors without 
first considering the current carrying capacity of brushes and 
brush-holder rigging. In considering the induction type fan with 
squirrel-cage rotor, paralleling fields of stator is usually more 
simple and allows fan to be operated upon circuit of one-half 
voltage of same cycle. If of two-pole construction, connect 
each across line; if four pole connect two poles in series, with 
two sets of series in parallel across line. C. K. Worth. 


+ „ + 


In electrical books I frequently find references to “current 
transformers” and “potential transformers.” Please tell me 
what is the difference between them. I thought all transform- 
ers were potentia} transformers; that is, that the sole pur- 


pose of a transformer is to transform or change the voltage or 
electrical pressure. 


V. K. King, Columbus, Ohio. 


Transformers to be used in connection with electrical meas- 
uring instruments are either current transformers or potential 
tranformers. Potential transformers are transformers of com- 
paratively small output arranged for shunt connection to the 
primary lines. They are designed to produce a secondary 
voltage which accurately represents the primary voltage for ap- 
plication to instruments. The potential transformer consists 
of a primary winding, a core, and a secondary winding. The 
primary winding is placed across the line; the secondary wind- 
ing is connected to instruments or other devices connected in 
multiple. The common voltage of the secondary of potential 
transformers is IIO. 

Current transformers are transformers of comparatively small 
output arranged for series connection in the primary lines. 
They are designed to produce a secondary current which accur- 
ately represents the primary current for application to instru- 
ments. The current transformer consists of a primary winding 
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in which the line current flows, a core, and a secondary winding 
for connection to a load of instruments or other devices con- 
nected in series. The most common current for secondary full 
load on the current transformer is 5 amperes. 

These instrument transformers are used to supply current 
and voltage to measuring apparatus; to operate regulating de- 
vices; and to operate circuit protective devices. They not only 
protect the devices in the secondary circuit against the incon- 
venience or danger of a direct application of the primary volt- 
age or current, but they also allow the use of measuring, regulat- 
ing, and protecting devices designed for one standard current 
and voltage for the entire range of currents and voltages used 
under various operating conditions. 


4 „* 


naa ane 
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Two three-phase induction motors, one g h. p., the other 
7 h. p., below their fuses when the line voltage drops. 
Please explain why. 

O. J. Farrey. 

Under ordinary conditions an induction motor operates at 
practically constant speed. The speed does not depend on the 
voltage, but on the frequency in cycles of the supply cur- 
rent. The motor is designed to give a certain horsepower— 
in your case % h.p. and 7% h.p.—the horse power being 
equal to the product of the volts times the amperes divided 
by 746. The watts—or volts times amperes—being constant, 
it follows that when the voltage falls off the amperes must 
increase in proportion in order to maintain the motor horse 
power at the speed due to the particular frequency under 
which the motor is operated. If the voltage falls as much as 
50 percent., the amperes will be increased 50 percent. If the 
fuses in the circuit are carrying pretty close to capacity cur- 
rent when the motors are operating under normal condition 
these fuses will blow when the current is increased ap- 
preciably duc to the lowering of the voltage. 


t * + 


What is an auto-transformer? What is it used for? 
F. R. Cope, Media, Pa. 


An auto-transformer is used chiefly where the required change 
in voltage is small; for example, as a motor starter and on 
threc-wire systems as a neutral. Here it balances the voltage. 

It is a single-circuit transformer in contradistinction to the or- 
dinary two-circuit transformer. An auto-transformer is also 
called a compensator. It has the usual transformer iron core, 
hut only one electrical circuit instead of two. It thus consists 
of a single coil of insulated wire wound on a soft iron core. 
The primary and secondary circuits while separated in the reg- 
ular transformer are united in the auto-transformer. The volt- 
age between any two taps is proportional to the number of 
turns between the taps. Any ratio of voltages may be obtained 
in this way. The weight, dimensions, and cost of an auto-trans- 
former are very nearly the same as for an ordinary two-circuit 
transformer having the same voltage and kilowatt-ampere rating. 

+ + + 


I have an evening class of electrical students who expect to 
have every electrical fact demonstrated. I want to show the 
effects of inductance in a circuit. How shall I do it? 

F. R. Hooper, Norwalk, Conn. 


Take a piece of soft bar iron about 34 in. in diameter, bend it 
like the letter U and wind on it a quantity of insulated copper 
wire, about No. 18 or 20. Then connect the ends to the term- 
inals of a storage battery or other electrical source of energy. 
Insert a make and break switch at any convenient point. Bridge 
an incandescent lamp across the connecting wires, between the 
improvised electromagnet and the switch. This lamp should 
operate normally at a voltage equal to that supplied by the bat- 
tery or generator. 

The resistance of the wire wound on the soft iron bar should 
he such that when the switch is closed and the current flowing 
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the lamp filament is dimly red. At the instant of closing the 
switch the momentary self-induction of the electromagnet acts 
like resistance against the current, causing most of it to flow 
through the lamp, The lamp burns up to full candle power for 
a moment, and then grows dim as the current assumes a steady 
value. On breaking the circuit the lamp glows brilliantly, being 
now disconnected from the battery and in circuit with the elec- 
tromagnet. It glows brilliantly because the energy stored in 
the magnetic field is momentarily converted into a direct cur- 
curent at high electrical pressure. The collapsing lines of force 
of the magnetic field of the electromagnet cut the coils rapidly. 
producing a rather high voltage generator effcct. 


e > 4 


METERS AND MOTORS 
By F. P. McDermott, Jr. 


In talking about direct current motors with an inquisitive. 
current consumer you casually admit that strengthening the- 
field of a motor decreases its speed. Later your customer get; 
curious about the commutator type watthour meter that meas- 
ures the direct current power he is using. You tell him that 
the meter is a form of direct current motor, draw the circuits, 
and explain that when the current consumption increases, the 
fields are strengthening. At this point he interrupts with: 
“Yes. I understand. Strengthening the fields slows it down, 
since it is a kind of motor. The more current I use, the less. 
my meter readings and my monthly bills will be. That shows. 
what your theory amounts to!” You tell him that his meter 
will not act that way, concluding with “but I’ll be hanged if 1 
know why.” 

Perhaps you once tried to start a motor by throwing it or 
the line without a starting box. After that you realized that 
the current in the armature of a running motor is kept down 
by the counter electromotive force generated by the rotation of 
the armature. When a 110-volt motor is running, the counter: 
electromotive force might be 100 volts, for example, leaving only 
10 volts to overcome the resistance of the armature. Now sup- 
pose that you strengthen the field of this motor slightly, so that 
the counter electromotive force is raised to 105 volts. This 
leaves but 5 volts to overcome the armature resistance. This- 
little 5 percent. increase in the number of lines of force in the- 
field reduced the armature current to half of its original’ 
value. 


Now the torque of a motor is proportional to the product of 
the field strength and the armature current. One of these fac- 
tors you increased a trifle, the other you halved. Consequently 
the product of the two, and therefore the torque, drops off. 
The torque is now insufficient to pull the load, causing the 
motor speed to fall. This reduces the counter electromotive 
force and permits the armature current to increase. The in- 
creased current results in raising the torque again to the point 
where it can handle the load, but at a reduced speed. 


Now look at the meter. See how slowly and deliberately its 
armature turns. It is not like the motor making a thousand’ 
or more revolutions per minute. What kind of a magnetic cir- 
cuit do the meter field coils excite? You notice that it con-- 
tains no iron, and at once conclude that there will be but little 
flux in it. Do you honestly think that such an arrangement will 
produce much of a counter electromotive force? I should say 
not! Since the counter electromotive force is so small that it 
has little influence on the strength of the current in the arma- 
ture, let us forget it entirely, and treat the armature as carry- 
ing a current which is the same at standstill and at any speed’ 
that the meter will attain in service. (Of course it will vary 
as the line voltage varies, being equal to this voltage, divided 
by the resistance of the armature circuit, including the resist- 
ance in series with the armature). Let the load through the 
meter be increased, thereby strengthening the fields. Since the 
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armature current is unchanged by this, due to the fact that the 
counter electromotive force cuts no figure, the torque’ in- 
creases. This causes the speed of the armature to increase, 
until the torque produced by the drag of the permanent mag- 
nets on the disk rises enough to balance the greater torque now 
produced by the fields and the armature. 

By remembering that the proportions and construction of a 
motor are such as to make its counter electromotive force al- 
most equal to the linc electromotive force, while in a meter there 
is practically no counter electromotive force, you can prevent 
your theory from falling into disrepute. 


+ + + 
CHEAP BUT NEAT BEDROOM LAMP 


The illustration shows how a neat bedroom light may be had, 
at a reasonable price, with but a little amount of work needed 
in its construction. It comprises, first, a wooden candle-holder, 
which can be bought for 25 cents. A key socket, 4, 1s then 
needed, to which a piece of pipe 2 in. long should be fastened by 
the set screw H. A hole should then be drilled in the candle- 


or 
Detatls of cheap bedroom 
lamp. 
holder to take the pipe B. The hole should be drilled deep 
enough, so that the socket will fit tight down as shown at G. 
The pipe must fit tight, so as to hold the socket firm. 

The felt F should be loosened so that a hole D can be drilled 
from the bottom of the holder. From this hole a smallér hole 
(just large enough for the lamp cord) should be drilled from the 
bottom to the pipe at the top, and to the outside of the base C. 
A socket bushing may be glued in the base at E. After the 
lamp is wired, and an attachment plug I fastened to the cord, 
the felt F can be glued back in place as before. 

If desired, a round bulb can be used in the socket and a 
small shade be placed on the bulb. 

+ + & 


RATING ALTERNATING CURRENT 
GENERATORS 


In Operating alternating current generators supplying energy 
to a mixed load of lamps and motors the product of the volt- 
meter reading into the ammeter reading does not equal the 
simultaneous reading on the wattmeter. The product of the 
readings on the voltmeter and the ammeter show the rate at 
which the generator is working. The wattmeter reading shows 
the power the generator is actually delivering. From this it 
will be seen that the volt-amperes do not necessarily give the 
Power value; they do however, express the capacity of the gen- 
erator. They express it whether the generator is delivering !ts 
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rated load in volt-amperes, or only part of its rated load, though 
working at full capacity, in kilowatts due to pressure and cur- 
rent being pushed out of phase by inductive apparatus on the 
line. The generator builder having no control over the power 
factor is unable to rate his generator in kilowatts, because, on 
account of poor power factor a 100 kw. machine may not be 
able to deliver over 75 kw. with a power factor of 75 percent. 
For this reason all alternating current generators are rated in 
kilovolt-amperes. The kilovolt-amperes tell the exact capacity 
of the generator. The kilowatts delivered tell the power de- 
livered when the generator is working to capacity. With non- 
inductive load the kilowatts equal the kilovolt-amperes. Here 
the power factor is I00 percent. With an inductive load the 
power factor may be anything from 99 percent. to zero. 
+ + * 


HANDY SWITCH COMBINATION 


In the illustration two single-pole single-throw knife switches 
are combined so that they can be used for a great many differ- 
ent connections, The bar D is made of 4% x V in. fiber and is 
held to the two knife blades at A by a small screw and nut. 
which can be removed, and the switches used as before. 


Handy combination switch. 


By placing the switches as illustrated, when one switch is 
pulled down into its place it will pull the other switch out, and 
the same for the other side. BB are the holders for the knives, 
and CC the binding screws to fasten the leads. 


| WANT 
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WE INVITE ANSWERS TO THESE QUERIES 


I notice that manufacturers of motor control apparatus such 
as motor-starting rheostats and armature speed controllers often 
say they have “no-voltage release.” What is meant by no-volt- 
age release? S. T. Miller, Akron, Ohio. 

R 4 „ 

I wish to construct a lifting magnet to raise sheets of steel 
which are ¥% in. thick, 4 ft. square, and weigh about 320 Ib. 
through a % in. air gap. The magnet is to operate on 60 
cycles, 440 volts, three phase. Please give formulas and show 
with same how the number of turns to be placed on the magnet 
core is predetermined. The magnet is to operate 10 hours per 
day. L. W. Whittle. 

+ + + 

I wish to make a lifting magnet to lift about 600 Ib. and to 
operate on 110 volts. 

What should be the outside dimensions of the magnet? 

What should be the diameter and length of the core? 

What size wire? Number of layers? 
per layer 

What current would it pull? 


Number of turns 


F. M. Lyons. 
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What The Industry is Doing in a Literary Way 


Paints for Power Houses are discussed at length in a book 
of specifications issued by the Detroit Graphite Co., of De- 
troit. 

+ +$ + 

Form Q Induction Motors, made by the Crocker-Wheeler 
Co., of Ampere, N. J., are described in Bulletin 180, dated 
August 1917. 

oe + + 

Floor Lamps and Table Portables are pictured in a folder 
called “Good News,” issued late last month by the Western 
Electric Co., 165 Broadway, New York. 

+ + % 

H. M. Byllesby & Co., Chicago, III., have published in pam- 
phlet form a lecture on “The Customer as a Fnancial Partner 
in a Public Utility” given last spring by Wm. H. Hodge, at 
Harvard University. 

+ $ % 

Phono Electric Trolley Wire is the title of an elaborate 
bulletin recently put out by the Bridgeport Brass Co., of 
Bridgeport, Conn. The illustrations are many and of unusual- 
ly good quality. 

% + % 

Landers, Frary & Clark, successors to the Universal Store 
Specialties Co., New Britain, Conn., have issued a 20-page il- 
lustrated catalogue on electric coffee mills, meat choppers and 
attachments. 

+ $ + 

A Complete List of all X-Ray booklets, catalogues, and cir- 
culars will be found in “Eye Comfort” for September. This 
publication comes from the National X-Ray Reflector Co., 235 
West Jackson Boulevard, Chicago, III. 

$ $ + 


Booklets that tell about heater control combinations, Edi- 


Swan sockets (in both French and English), current taps, 
canopy tops, and sockets for candle fixtures come from The 
Bryant Electric Co., of Bridgeport, Conn. 
$ 4 $ 
Form P Induction Motors, two and three phase, squirrel 
cage type, 60 cycle, to 3 hp. are treated of in Bulletin 182 
just issued by the Crocker-Wheeler Co., of Ampere, N. J. A 
brief description of this motor appears in this issue, in the 
department From the Factory. 
$ + + 
Arrow E pull switches, duplex receptacles, electrolier push 
button switches, current taps, pull socket attachments, and 
lock sockets are shown in action in a series of cuts for local 
newspaper advertising in a pamphlet recently issued by The 
Arrow Electric Co., of Hartford, Conn. 
$ $ + 
The Society for Electrical Development has issued Part II 
of “Industrial Heating as a Central Station Load.” Part I 
of this book dealt almost exclusively with the electric furnace 
situation, while Part 2 takes up further applications of elec- 
trical heat, such as arc welding, japanning, annealing, and heat 
treatment of steel. The need for coal conservation and other 
economies makes this subject of vital importance to all who 
use or sell electric current or equipment for such uses, as the 


book includes a list of classes of applications, their tempera- 
ture range, lists of heating equipments furnished by various 
manufacturers, and a bibliography of publications already in 
existence on the subject. 

t * „ | 

Minneapolis General Electric Co. has issued a 24-page book- 
let entitled “what to cat and why,” for distribution among 
its employees. It was prepared by the Social Service depart- 
ment of the company in the hope that during the present high 
cost of living it will help to reduce growing household ex- 
penses. 

E „„ + 

Edison Storage Batteries for use in lumber tractors, in- 
dustrial locomotives, and surface carriers is the title of Bul- 
letin 610 issued last month by the Edison Storage Battery 
Co., of Orange, N. J. The use of Edison batteries for these 
purposes is shown by many excellent half-tone cuts. 

t t t 8 

Condit Electrical Protection Devices is the title of a folder 
issued by the Condit Electrical Mfg. Co., of South Boston, 
Mass., and containing bulletins on oil switches and circuit 
breakers, current and potential transformers, induction and 
synchronous motor panels, and the control and protection of 
small induction motors. 

+ + + 

Storage Battery Industrial Trucks are described and illus- 
trated in two circulars recently issued by the C. W. Hunt 
Co., Inc., of West New Brighton, N. Y. The Hunt industrial 
truck is shown dismantled, assembled, and operating in all 
kinds of industrial plants, also in railway stations and on 
steamship docks. 

* + $ 

Benjamin Electric Mfg. Co., Chicago, Ill., has issued a new 
catalogue known as S-2. In it are shown much that is new 
in the way of panclboard construction. It features a brand 
new Ime of residence panels, also many innovations in dead 
front panelboard construction. The listings can be found by 
glancing at the top of the pages. 

* + $ 

Condit Electrical Mfg. Co., of South Boston, is issuing 
new bulletins covering its electrical protective devices. At 
the present time Bulletins No. 413, 414, 415-1-2-4-5, 416, 417-1, 
and 420 are ready for distribution, and are in the hands of 
district representatives, who will be pleased to forward copies 
to anvone upon request. 

+ d + 

Westinghouse Electric Ware—Electric heating and cooking 
appliances, such as flat-irons, toaster stoves, percolators, milk 
warmers, radiators, immersion heaters, and solder pots are 
described in Catalogue 8-C just issued by the Westinghouse 
Electric & Mfg. Co., of East Pittsburgh, Pa. The “Sew-Mo- 
tor” for sewing machines is also described. 

$ $ * 

Westinghouse Lamp Co., New Vork, has published two 
cloth-bound little books that should have a place in the li- 
brary of every manufacturer. The typographical details, the 
paper stock, the covers and the binding—all show care and 
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taste. They are as readible as the best-selling fiction, but are 
without fiction’s padding and inconclusiveness. They establish 
a high standard for electrical trade literature. One is en- 
titled “Increasing and Improving Production,” by R. T. Kent. 
The other is entitled “Successful Industrial Management.” 
It is by H. F. Porter. 
| b-ob 4 

Western Electric Year Book for 1908 was distributed last 
month. It contains 1160 pages. The index covers 12 pages 
of 3 columns each. This book replaces a room full of shelves 
devoted to electrical goods catalogues. It is by long odds the 
best electrical goods dictionary ever published. It reflects a 
vast amount of labor and thought. 

> $ $ 

Packard Doings, from the Packard Electric Co., of Warren, 
Ohio, made its first appearance late last month. In a dedica- 
tory note, N. A. Wolcott, president of the company says: 
“In our midst we have wit, humor, satire, logic, theory, and 
practical ideas in surprising proportions. It will mect my 
ideas if all departments of our organization take an active 
interest in it.” 

- „ 4 


General Electric Co., Schenectady, N. V., has issued the fol- 
lowing new Bulletins: 

Induction Voltage Regulators. 

Motor Driven Exhaust Fan Outfits. 

Choke Coils for Alternating Current Circuits. 

Individual Vehicle Charging Sets for Lead or Edison Stor— 
age Batteries. 

t t * 


Adujustable Speed Motors of the armature shifting design 
for direct current are pictured and described in Bulletin 1014, 
dated August, 1917, issued by the Reliance Electric & Engin- 
eering Co., of Cleveland, Ohio. In this motor both the arma- 
ture and pole pieces are cone-shaped. The strength of the 
magnetic field, and consequently the speed of the motor, is 
regulated by shifting the armature laterally. Ranges of speed 
as high as 1 to 10 are obtained by this novel method. 


+ „ + 
George Cutter Co., South Bend, Ind., has just issued Bulle- 


_ tins 3310 and 3313. The former describes Arcadian and Subur- 


ban ornamental posts, and contains engineering data on the in- 
stallation of street lighting equipment. The latter has been 
prepared for the purpose of giving useful information to elec- 
trical contractors, shop electricians, wireman, etc., and should 
meet with a hearty reception in the electrical field. It should 
be especially valuable to those planning new or modernizing 
all lighting system. This company has also issued Bulletins 
3306 and 3307, describing Cutter flood light projectors. 


of + * 


An Attractive Campaign Book in colors illustrating the 

many sales helps offered by the Westinghouse Electric & 
Mfg. Company has just been issued. To help dealers cash in 
and sell goods to people that they serve a series of selling 
helps printed in brilliant colors and employing every produc- 
tive method of advertising have been provided by this comp- 
any. These include window display material, a mailing fold- 
er, street car cards, electrotypes for newspaper advertising, 
billboard posters, and lantern slides. 
A 24-page Christmas consumer folder is provided entitled 
‘The Electric Gift List,” is distinctive in form and is a radical 
departure from standard practice in that it measures 214 x 
24 inches. Its distinctive form is enhanced by the cover de- 
sgn printed in green, black and red which reproduces a lighted 
Christmas tree. Each right hand page of this little book ex- 
Plains the desirability of a certain appliance as a gift with 
two blank lines on which can be written the name of an in- 
dividual to whom it might be given. 
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Central Electric Company, of Chicago, has for years pub- 
lished and distributed in its own name an attractive cata- 
logue of reading lamps, heating devices, electrical toys, vi- 
brators, washing machines, etc. This catalogue has always 


been successful as a business getter, but last year it con- 


ceived the idea of furnishing these catalogues to dealers and 
central stations, with the dealer or central stations imprint 
upon them, in sufficient quantities to distribute to the retail 
trade. This scheme was so successful that it has elaborate- 
ed upon it and has completed arrangements to go into it 
quite extensively this season. This year’s catalogue has an 
attractive two-color cover, contains 64 pages of descriptions, 
and more than 150 illustrations. They are distributed in ac- 
cordance with a special plan which carries no expense to the 
dealer. | 


+ + + 
NEW BOOKS 


Practical Electric Illumination 

That versatile and clever author of technical books, Terrell 
Croft, has once more put the industry under obligations to 
him by issuing a 225-page book entitled “Practical Electric 
Illumination.” It is copiously illustrated and fully indexed. 
To those with, at best, a hazy notion of the ether, we com- 
mend a careful reading of Section I. The treatment here is 
certainly original. Skipping the somewhat extended discus- 
sion on principles and units, we come to seven practical sec- 
tions that take up reflectors, incandescent lamps, arc lamps, 
Nernst, mercury-vapor, and tube lamps, principles of illumina- 
tion design, interior illumination, and, in Section 9, exterior 
illumination. This book will not be found dull even by those 
who have no immediate interest in illumination matters. Its 
style forbids that. 


BITS OF GOSSIP FROM THE TRADE 


Easy Payment Store Wiring Plan of the Brooklyn Edison 
Company features four principal features at exceptionally low 
prices, which may be paid for at the rate of $1 a month. 
These prices include fixtures, shades, Type ‘C’ mazda lamps, 
and all the necessary wiring—ready to light. 

pt. % $ 

New prices put in effect on Emerson motors September 1, 
1917, show a total advance of somewhere near 50 percent. 
over prices effective three years ago, at the beginning of the 
war. In the case of some types the advance is less, in the 
case of a few others the advance is slightly more than 50 
percent. For power delivered, small motors are cheaper to- 
day than ten years ago, and they are much better motors. 

+ + + 

Bryant Electric Co., Bridgeport, Conn., announces the ap- 
pointment of George H. Williams, formerly New York repre- 
sentative of Gillinder & Sons Co., to take charge of its New 
York office, 51 East 42nd Street. Mr. Williams takes the place 
of Robert Abbott, who, as a member of the Roosevelt Hos- 
pital Unit, 1s now in France. 

x + + 

Westinghouse Lamp Company has opened its new factory 
at Trenton, New Jersey. This plant is equipped to produce 
50,000 lamps per day with an ultimate capacity of 75,000. It 
is the fourth Westinghouse factory for the manufacture of 
incandescent lamps—others being located at Bloomfield, New 
Jersey. Milwaukee, Wis., and New York City. This new 
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a 


Mazda lamp plant consists of a main building and power 
house and is the last word in modern factory construction. 
The top floor is constructed without columns or obstruction 
of any sort. Eighty foot trusses span the entire width of the 
factory, leaving a clear floor space of 40,000 square feet. For 
the purpose of furnishing the plant with the best possible 
railroad facilities, two side tracks have been laid from the 
East Trenton branch of the Philadelphia and Reading Rail- 


road. 
$ $ $ 


Brooklyn Edison Shop has distributed a return postcard to 
its customers announcing that during the month of October it 
will sell a $43 vacuum cleaner for $30.85. A complete set of 
tools, valued at $8, is included free at the sale price. The 
customer is asked to pay $5.85 down, the balance at $5 a 
month, 
` + + $ 


Sangamo Electric Co. has opened a Chicago district office 
in the Old Colony Building, in charge of C. H. Hurtt as dis- 
tric manager. No change has been made in the selling ar- 
rangements which the Sangamo company has had for many 
vears with the Electric Apphance Co. and the Federal Sign 
System (Electric), of Chicago, who will continue to handle 
Sangamo products as in the past. 


$ + + 


Benjamin Electric Mfg. Co. M. Poss, formerly sales and 
advertising manager in the central district 120 S. Sangamon 
Street, Chicago, for the company, has just resigned his posi- 
tion and has returned to San Francisco, his former home. 
He will take up distribution of Avery Tractors in the West. 
Other changes in tlie staf of the Benjamin company are: 
G. B. Weber, who has been associated with the sales force ot 
the Chicago office for the past 7 years, has been made sales 
manager, while P. A. Powers, connected with the publicity 
department for the past 3 years, has been made advertising 
manager of the company. Both Mr. Weber and Mr. Powers 
have spent years of deep study, as well as practice, in their 
respective professions. During this time they have surrounded 
themselvs with a host of friends in the trade. F. P. Rice, who 
has been connected with the publicity department for the 
past 6 vears, has been called to the colors. He reported for 
duty at Camp Grant, Rockford, Illinois, Thursday morning, 
September 20. 


\ 


+ + + 


PURELY PERSONAL 


Carl C. Degenhardt, formerly of the bond department of 
H. M. Byllesby & Company, has been appointed sales mana- 
ger of the New York office of the company. 
| T „ *. 

Elbert F. Norton, sales engineer with the Standard Un- 
derground Cable Company's Chicago office, has received a 
commission as major in the Engineers’ Reserve Corps, U. 
S. A. 

+ % % 

H. A. Fiff, engineering department of the Commonwealth 
Edison Company, Chicago, has been commissioned a captain 
in the Eleventh Illinois Infantry and is now at camp at 
Springfield, III. 

% + % 

George E. A. Fairley, principal engincer of the Municipal 
Electrical Commission of the City of Baltimore, has received 
a commission as captain in the Engineer Corps of the U. S. 


Arny. 
te + + 


John H. Barker, well known in the electrical trade as sales- 
nian and specialist in electrical power applications, has en— 
tered business for himself as manufacturers’ representative 
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with an office at 95 Liberty Street, New York. Mr. Baker 
has been connected with the Diehl Mfg. Co., for 8 years, dur- 
ing the last two of which he was sales manager. 
$ $ + 
A. M. Buck, who for the last six years has been in charge 
of the electric railway courses at the University of Illinois, 
has resigned to join Mr. John A. Beeler, of 52 Vanderbilt 
Avenue, New York City, in the consulting field. 
+ + + 


A. S. Lindstrom has been appointed general manager of 
the Thordarson Electric Manufacturing Company, Chicago. 
Mr. Lindstrom was formerly connected with Western Electric 
Company. 

a * : 

J. J. Carty, chief engineer of the American Telephone & 
Telegraph Co. has been promoted from major in the U. S. 
Signal Corps to the rank of colonel. Colonel Carty will serve 
in the army until the end of the war. 

b è „* 


D. W. Smith, salesman for the New York office of the Rob- 
bins & Myers Company, has resigned to become identifed 
with the Amcrican Thermostat Company, of New York, as its 
secretary. 

+ + + 

Frank G. Tappan, formerly instructor in electrical engineer- 
ing at Cornell University, has been appointed associate pro- 
fessor of electrical engineering at the University of Okla- 
homa, Norman, Okla., succeeding Lester W. W. Morrow. 

4＋ $ ＋ 


Freling Foster, until recently advertising manager for the 
Hughes Electric Heating Co., Chicago, has joined the adver- 
tising staff of The Society for Electrical Development. He 
will take the place made vacant by the resignation of E. M. 
Hunt, who has become connected with the Rewtew of Revicwws. 


* ** ＋ 


W. J. Drury has been appointed manager of the Cleveland 
distributing house of the Western Electric Co. Mr, Drury 
was formerly sales manager at Dallas. He is succeeded by 
W. P. Hess, who was formerly in charge of Western Electric 
sales work at Houston. Mr. Chestnut takes Mr. Hess’ 
place. 

ke * ＋ 

L. H. Palmer, gencral manager of the Eastern Pennsyl- 
vania Railways System, at Pottsville, Pa., has been appointed 
assistant to the president of the United Ratlways and Elec- 
tric Company, of Baltimore, Md., effective October 1, 1917. 
While general manager of the Eastern Pennsylvania Railway 
System Mr. Palmer was identified with the J. G. White Man- 
agement Corporation. 


E32 * „ 
OBITUARY 


Edward H. Johnson, one of the first presidents of the Edi— 
son Electric Light Company of New York, died at his home 
in New York City on September o. For a number of years 
Mr. Johnson was the personal representative of Thomas A.. 
Edison. In the early days he was influential in putting the 
electrical industry on its feet by getting men of means to put 
their money into it. 

% 4 $ 

F. B. H. Paine, a well known electrical engineer, and one of 
the designers of the plant of the Niagara, Lockport & On- 
tario Power Co., At Niagara Falls, died at his home in 
Riverside Drive, New York, on September 13. He was at 
one time associated with the Westinghouse Electric & Mfg. 
Co., at East Pittsburgh, Pa. Several years ago he organized 
the consulting engineering firm of Paine, McClellan & Cham- 
pion, with offices at 25 Church Street, New York. 
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ASSOCIATION NEWS 


American Electrochemical Society. Annual convention, 
Pittsburgh, Pa., October 3-6. Secretary, Prof. J. W. Rich- 
ards, Lehigh University, South Bethelehem, Pa. 

+ + + 

National Electric Contractors’ Association. Annual con- 
vention, New Orleans, La., October 10-13. Secretary, H. C. 
Brown, Utica, N. Y. 

+ + & 

National Electric Light Association, Southeastern Section, 
will hold its annual convention at Birmingham, Ala., from 
October 24 to 20.. 

+ 4 4 

Electrical Committee, National Fire Protection Associa- 
tion, will hold its meeting, adjourned from March 28, at 123 
William Street, New York, on October 23-24. 


} * } 


Jovian Annual Convention will be held at the Hotel Mc- 
Alpin, New York, on October 22-23, 1917. Jupiter Henry L. 
Doherty will preside. A number of important changes in the 
method of conducting the Jovian Order will be acted upon. 
For information address Frank S. Watts, 30 Church Strect, 
New York. 

$ + $ 


Advertising Dont’s was the title of a paper read by J. C. 
McQuiston, advertising manager of the Westinghouse Elec- 
tric & Mfg. Co. at a meeting of the American Gear Manu- 
facturers’ Association at Chicago on September 13-15. 


+ * + 


The Society for Electrical Development has completed its 
rcorganization due to several army enlistments. Hill Grif- 
fith, until recently with the advertising department, has been 
made captain of cavalry at Fort Meade, Md. R. R. Jones is 
now first lieutenant! in the signal service. J. J. Flynn is with 
the National Army at Camp Upton, Long Island. 


$ + + 


American Association of Engineers, at their meeting on 
September 5, granted charters to the members in St. Paul, 
Indianapolis, and Milwaukee. This makes a total of seven 
chapters which have been organized since the association was 
incorporated about two years ago. The total enrolment of 
the national organization is over 2,200 members. 

Membership in this association is being extended to all 
technical engineers in military service without payment of in- 
itiation fee or dues. 


$ $ + 


American Institute of Electrical Engineers will hold its 
333rd meeting in Philadelphia, Pa., October 8, 1917, under 
the auspices of the Philadelphia Section. The Institute head- 
quarters during the meeting will be at the Clover Room of 
the Bellevuc-Stratford Hotel, Broad and Walnut Streets and 
the registration office at the Clover Room will be open at 
1:00 p. m. The general subject of the mecting will be “In- 
dustrial Research” and thiee papers will be presented by F. 
B. Jewett, C. E. Skinner, and K. E. Kennelly. There will be 
an afternoon and evening session with an informal dinner be— 
‘ween the sessions. The regularly monthly meeting of the 
Board of Directors will be held at 11 o'clock a. m., and sev- 
eral committee mectings will be held during the day. 


+ + * 


The Society for Electrical Development will conduct a 
great nationwide campaign this fall. It will take the place of 
America’s Electrical Week,” which will not be held owing to 
war conditions. The socicty will announce its big campaign 
in a broadside to be mailed to the industry on October 10. 
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Every central station, and practically all contractor-dealers 
will be reached, fully 25,000 businesses. About November |, 
an illustrated “how to” booklet will be mailed giving concrete 
suggestions for selling applications and how the reader can 
tie into the great national drive. Members and non-members 
of the society will be. offered attractively designed window 
lithographs, window cards, window transparencies, poster 
stamps, etc., without cost. The official design is now being 
prepared by one of America’s great poster artists. It will em- 
body the Christmas spirit—a picture story of the slogan 
“Give Something Electrical This Christmas.” 


‘et 
V 


BRIEF TIDINGS FOR THE BUSY MAN 


Kipling says “When the waters were dried and the earth did 
appear, The Lord He created the Engineer.” 
+ * $ 
On account of reactance, a larger size of conductor must be 
used in alternating current circuits than when direct currents 
are used. 


+ 4 4 


Telephone wire in use in the Bell telephone system is long 
enough to reach from the earth to the moon and back again 40 
times. 

+ + + 

Lock sockets are coming into more general use every day 
for every form of installation, except the wiring of private 
residences. Many factories are installing lock sockets through- 
out, and hotels and public buildings are doing likewise. 

+ + + 

The United States has practically a monopoly of Canada's im- 
port trade im electrical apparatus. Out of total imports valued at 
80, 342, 400 in the fiscal year ended March 31, 1917, the United 
States supplied $6,149.342 worth. 

+ + + 
Despite the war, Switzerland still continues to manufacture 


electric motors and dynamos in the usual number, but as cop- 


per is scarce aluminum is employed as far as possible. Mo- 
tors built of aluminum are of larger size, but lighter and 
cheaper. Sometimes they are built up to 800 horsepower. 
+ * + 

David Belasco the well-known playright says that lights 
are to drama what music is to the lyric of a song. They are 
as essential to every work of art as blood is to life. The light- 
ing effects on his stages have been secured only after years 
of experiment and at an expense that other producers would 
consider ridiculous. 


+ * & 


Arrangements have been completed whereby the Eureka di- 
vision of the Western States Gas & Electric Company will 
secure 1,000 kilowatts of hydro-clectric energy from the 
Northern California Power Company. This enables the West- 
ern States Company to shut down a steam gencrating plant. 

+ + + 

At the semi-annual meeting of the Electrical Supply Job- 
bers’ Association held at the Homestead, Virginia Hot 
Springs recently, the foyer of the hotel was crowded with 
electrical jobbers and manufacturers. A somewhat perturbed 
New York society woman stepped leisurely up to the desk 
and asked the clerk: “What brings these strange persons to 


— 
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this hotel?” The clerk replied: 
are holding a convention here.” Raising her eyebrows, she 
asked: When, pray, might we expect to entertain the 
plumbers?” 


“They are electricians. They 


+ + $ 

A speaker at a recent electrical convention in Spokane said 
that a grouch in the commercial office is like a stray current, 
one never knows where it may do damage; but a smile is like 
a static arrester, it chokes the bile out of a customer’s kicks. 
The grouch is a liability, always depressing the balance sheet; 
the smile is an asset that swells the dividends. 

+ $ % 

A conference has been held by representatives of the United 
States Bureau of Standards with the engineers of the manufac- 
turers of incandescent lamps for the purpose of revising the 
general Government specification for such lamps. The Govern- 
ment now uses nearly 2,000,000 lamps per year, and purchases 
are based upon these specifications. For the first time it is 
planned to include specifications for the new gas-filled incandes- 
cents, 

t + * 

A large relief map of the territory served by the Northern 
States Power Company in the states of Minnesota, North Da- 
kota, South Dakota, Wisconsin, Illinois and Iowa was the fea- 
ture of the Electrical Exhibit at the Minnesota State Fair, 
Minneapolis, September 3 to 8. The exhibit depicted the 800 
miles of electrical transmission system and the I! water 
powers with 93,500 hp. capacity and 189 cities, towns and 
villages served. 

+ + $ 

An amusing story is being told of the late Wm. P. Stanley. 
It is said that while he was chief engineer of the Westinghouse 
Electric Company he secured a basic patent on the use of 
Chinese hair as an incandescent lamp filament. On being asked 
by the sales manager why he selected Chinese hair he explained 
that no other hair is oval in cross-section, that an oval cross- 
section gave a larger ratio of resistance to radiating surface 
than any other shape. 

+ + + 

At a mecting of the Municipal Electricians at Niagara Falls 
last month a committee on bare grounded return wiring sys- 
tems reported adversely. This committee said that such sys- 
tems have great demonstrated disadvantages and no demon- 
strated advantages from the point of view of life and fire haz- 
ard in comparison with the system of wiring now in use in 
this country. 
committee. 

+ + * 

To make the best wet batteries on earth, says Telephony, 
of Chicago, take quart fruit jars and put into each about one 
tablespoonful of powdered sal-ammoniac. Take an old dry 
cell, with the zinc not too badly eaten—the better the zinc the 
better the wet battery—and punch a screw-driver once 
through the zinc halfway up the cell to admit the solution. 
Put the dry cell into a fruit jar and fill to within half an inch 
of the top of the jar with rain water. 

e 1 p 

An engineering journal, speaking on contraction and ex- 
pansion caused by the cold and heat gives the following in- 
teresting facts: The Brooklyn Bridge is 12 in. longer at 3 
p. m. on a hot day than it is 12 hours later; the Eiffel Tower 
is 8 in. higher in summer than in winter. The Washington 
Monument at Washington increases its height about 2 in. on a 
hot day; a battleship is more than 6 in. shorter in winter than 
in summer; an ironclad in the tropics is nearly a foot longer 
than her sister ship in a northern sea. 

+ + + 

New York City is the largest user of electric commercial 
vehicles, having 2800 according to statistics prepared by W. P. 
Kennedy, of the National Flectric Light Association, in March, 


The association endorsed the findings of its 
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1017. Other cities are as follows: Chicago 1050; Philadelphia 
510; Boston 314; Newark, N. J. and public service territory, 
331; Washington, D. C., 250; Baltimore, Md., 140; Detroit 175; 
St. Louis, Mo., 116. Mr. Kennedy estimates the total value 
of electric trucks in the United States at the end of 1916 as 
$36,000,000. 
+ + + 
When two coils carrying alternating current are brought 
close together two phenomena occur—there is a transformation 
of electrical pressure and a mechanical reaction between the 
In the static tranformer the coils being fixed in position 
cannot budge. Here the pressure transformation phenomena is 
utilized. In the induction motor the coils are not fixed but are 
movable. Here the mechanical reaction phenomena is utilized. 
The transformation of pressure phenomena is also present in 
the induction motor but is subordinated to the other feature. 
4 % + 
At the New Process Gear Company, Syracuse, N. Y., owned 
and run by the Meecham family, our scout observes that all 
the executive officers transact business in old fashioned Bos- 
ton house coats with turned up cuffs and silk faced lapels 
braided and knotted together with frogs. 
, r e + 
Synchronous. motors are not self-starting, but must be 
brought up to speed by mechanical or other means before the 
current is applied. Their feld magnets must be separately 
excited with direct currents. For these two reasons synch- 
ronous motors are not ordinarily used for power purposes. 
The exciting of their field magnets with direct currents, 
however, enables them, when over-excited, to improve the 
power factor of alternating current circuits in which lagging 
currents are produced by inductive apparatus. 
$ + 4＋ 
Northern States Power Co., of Minncapolis, report increas— 
ing sale of small electric household appliances. This company 
has also taken on additional loads from local industries, no 
less than 4650 horsepower being added during recent weeks. 
$ $ + 
Exports Administrative Board has issued a list of articles 
for which licenses are required for shipments destined to 
countries other than the enemy or his allies or the neutral 
countries of Europe. Included in the long list we find copper 
of all forms, electrical equipment, electric generators, radio 


apparatus, tungsten, X-ray apparatus. 
& ka $ 


ELECTRICAL EXPOSITION 


The American Red Cross Society, through its New York 
County Chapter, has taken over the entire third floor of the 
Grand Central Palace, where the Electrical Exposition opens 
on October 10. Here a series of workrooms will show the ac- 
tual manufacture of Red Cross supplies. A moving picture 
theatre, a tea room, and an auditorium will be other featurcs 
of the Red Cross exhibit. The first two floors will stage the 
exhibits of the War Department, the Navy Department of 
Agriculture, and the Department of Commerce of the Federal 
Government, the exhibits of the State and the City of New 
York and those of the electrical industry. Altogether the 
Electrical Exposition of 1917 will have over 150 separate ex- 
hibits which is an excess of the average number for the past 
few years. 

This year the National Government, the State, and the 
City of New York, and the American Red Cross Society are 
combining with the electrical industry in making a compre- 
hensive exhibit and demonstration of modern warfare from 
various angles. Electricity is widely employed in making and 
transporting munitions and food products, in actual fighting 
on land and sea, in the air and beneath the waters and in 
wartime surgery and therapeutics. The Electrical Exposi- 
tion will demonstrate how it is used for these purposes. 
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ABOUT ELECTRICAL GOODS OFFERED BY MANUFACTURERS 


HOLDER-SOCKET FOR STANDARD 
„ HEEL REFLECTOR 


A new device which combines a holder for standard hecl 
reflectors and a socket for mazda lamps has recently been 
designed and placed on the market by George Cutter Com- 
pany, South Bend, Indiana. The holder-socket, as the new 
device is called, is made in three different styles—with hood 
flange for attachment to Min. conduit, with 4-in. cover for 
attachment to outlet boxes, and with porcelain bushing for 
drop-cord suspension. It is also made in two sizes—for 214 
and 3% in. standard hecl reflectors 

With this devicc, it is said: 1, the reflector is held level and 
secure in its correct position with respect to the lamp fila- 


Insu la red Conduit Stem 


Wires 


4 


Hood Flange 


| aaa 
“q 


Porcelain 
Holder 
iting” 

Reflector d 

Supporting a 


us” 


a 


Cutter holder socket. Geo. Cutter Co., 


South Bend, Ind. 


ment; 2, the reflector body is insulated from the conduit; 3, 
the method of supporting the reflector is simple, one thumb- 
screw locking it firmly in place; 4, reflectors mav be removed 
and replaced by a few turns of the thumb-screw; 5, the 
holder-socket with outlet-box cover permits of the installation 
of reflectors as close as possible to the ceiling, a decided ad- 
55 in installations where the head room in a building is 
ow. 

One of the accompanying illustrations shows the construc- 
tion of the holder-socket. It consists of a cast- iron ring which 
has two lugs and a thumb-screw for engaging the groove in 


the heel of the reflector. This ring is attached, by means of 
two screws, to a porcelain body which includes the socket 
shell and wiring terminals. The porcelain body is attached to 
a hood flange tapped for VH in. conduit or to a 4 in. outlet-box 
cover by means of two screws which are independent of the 
screws which support the holder ring. 

It is claimed one of these holders can be installed by one 
man in 2 minutes, thus effecting material savings on installa- 
tion costs. ` 


+ + + 
MOGUL BASE RECEPTACLE 


The demand for a mogul 
base porcelain receptacle for 
conduit box and large sign 
work is met by the General 
Electric Co., Schenectady, N. 
V., with a new receptacle 
having a capacity of 1500 
watts, 250 volts. 

This receptacle takes a 2 
3-16 in. hole in the sign front, celuin receptacle. Gen- 
and the socket is adapted for eral Electric Co., 
mogul base lamps. Schnectady, N. Y. 

& Je + 


Mogul bass keyless por- 


PONY TYPE 
SNAP SWITCH 


New “pony” type snap 
switches are being made 
by the General Electric 
Company, Schnectady, N. 
., with the standard 
“pony” size base but 
equipped with porcelain 
covers and handles so 
that the switching can 
be used in exposed places 
where they are labie io 
be subjected to corrod- 
ing influences. 


switch. General 


Pony type snap 
Electric Co., Schnectady, N. Y. 
These new snap switches are made in single-pole 

peres, 250-volts, 5 amperes, 125 volts; with both closed and 

slotted bases as desired, and in indicating or non-indicating 

types. , 

+ + + 


, 3 am- 


LIGHT WEIGHT CIRCUIT BREAKER 


To cover the demand for a light weight circuit-breaker for 
use with one man cars, and other railway equipments, em- 
ploying the baby type motors, a circuit-breaker has been de- 
veloped by the Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

In this breaker the complete working elements can be re- 
moved from the enclosing box by removing the calibrating 
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button and the four screws, which secure the element to the 
box without removing the box from the car. 

The arc chute is composed of asbestos lumber and moulded 
arcing blocks, and is easily removed from the outside of 
breaker by releasing the sliding catch. All parts of this arcing 
box are readily renewed. Contacts are the same as those 
used in the Standard “HL” equipment, and are easily removed 
for inspection or renewal. No brushes are used with this 
type of breaker, the construction being similar to that of the 
umit switch control. A roller bearing is employed at the point 
of contact of the tripping latch. This type of latch assures 
a snappy action of breaker tripping. 


+ „ & 
CURRENT TRANSFORMERS FOR TRIPPING 
COIL CIRCUIT BREAKERS 


A current transformer designed particularly for tripping coil 
circuit breakers has been developed recently by the General Elec- 
tric Company, of Schenectady, N. Y. It is known as the Type 
Y-285, Form A, and is furnished in capacities from 5 to 800 
amperes at 4500 volts or less. 

Two styles are available. The first is for use up to 300 am- 
peres and the second from 300 to 800 amperes. Either can be 


used with oil circuit breakers for tripping directly or in con- 


nection with relays. In addition to the trip coil or relay an am- 
meter may also be connected to the transformer when the trip 
coil does not require more than 70 volt-amperes at 5 am- 


peres. 


equipped with a cast metal base with 
two bolt holes for mounting on a flat 
sur face, or by means of fitting on pipe 
supports. The secondary leads are sup— 


ported by bushings in two small metal 
plates fastened with flat terminals for 
bolting to 
leads. 


similar terminals on cable 


Current transformers for tripping coil circuit breakers. General 


Electric Co., Schenectady, N. Y. 

The higher capacity transformers for use from 300 to 800 em- 
peres inclusive are of the bus type and are supported by bolting 
the primary in the bus or connection bar or to the stud of the 
Lil circuit breaker. No base is required. The secondary leads 
are supported by bushings in two of the metal plates which help 
to hold the trausformer laminations in place. 

The new transformer is small and inexpensive. It can be ap- 
plied conveniently and economically in many classes of instal- 
lations where series trip coils have been recommended hereto- 
fore. $ + + 


BENJAMIN-STARRETT PANEL BOARDS 


The Benjamin-Starrett panelboard line is based upon standard 
unit panels of 4, 6, 8, and 10 circuits. All of these units 
have composition bases and enclosed bus bars. 

The whole tendency in panelboard construction has been to- 
ward the standardization of this type of construction into units 
made up ready for use. The Benjamin-Starrett standard unit 
panels are so constructed that they can be combined to make up 
panelboards up to and including 100 circuits. 


The 5 to 300-ampere transformers are 
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Panelboards with a capacity of 4, 6, 8, and Io circuits, with no 
mounting parts, are offered in boxed form suitable for carrying 
in stock. This gives to the jobber or dealer, a stock line of 
panels which the contractor can obtain immediately. 


Fig. 1 
lo- circuit dead front stock panel 
A modification of the standard unit panel is shown here as it 
appears when installed in cabinet. This form of panel eonsists 
of a Type R“ unit, mounted with a knife switch terminal ex- 
tension and meter loop on one base. The whole is sufficiently 


Fig. 2 
4-circuil residence panel in cabinet 
New types of Starrett panelboards. Benjamin Electric Mfg. Co., 


1205. Sangamon Street, Chicago, I. Fig. 1 shows 
standard unit, Fig. 2 special residence modification. 


supported by brackets off the bottom of cabinet to form a back 
wiring space. This permits conduits to enter from any one or 
all sides of cabinet. In the former case this arrangement calls 
for less conduit and does away with the use of special fittings ; 
it also reduces the labor of installation to a minimum. For 
residence work this form of installation is superior to any of 
the older types, and from the standpoint of safe construction 
should appeal to the architect and engineer. They are offered 
by the Benjamin Electric Mfg. Co., 120 South Sangamon Street, 
Chicago, III. 
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PILOT LAMP RECEPTACLE AND PLATES 


There is always need for pilot lamps to indicate whether or 
not heating devices or remote lamps are consuming cur- 
rent. For this purpose the General Electric Company, of 
Schenectady, N. Y., has brought out a new line of pilot lamp 
receptacles and flush plates. 

The device consists of a standard size flush plate in which 
is set a small bull’s eye of ruby glass. Behind the bull’s eye 
is a receptacle equipped with a 2-candle power, 125-xolt can- 
dlelabra base lamp. When current is being consumed on the 
circuit this lamp lights beneath the bull’s eye, and shines 
through as a warning signal until the light is turned off. 


Piot lamp receptacle and plates. General Electric Co,, 
Schenectady, N. Y. 


Combination plates can be furnished so that this device can 
be used in connection with a push-|button switch or with a 
push-button switch and “Standard” separable flush receptacle. 
These combinations are particularly desirable as the signal 
light is located at the point of current control. 


+ % + 
DEAD FRONT PLUG SWITCHES FOR 
SERIES LIGHTING CIRCUITS 


Plug switches are either single-break or double-break, and as 
made to-day possess certain improvements as contrasted with 
older designs which give better protection to the operator. 

In the older types the line ran to the receptacle at its inner 
end and the parts protruding through the panel were always 
alive. Now, because of general changes in design, the current 
leads are attached to the outer ends of the receptacle and the 
parts accessible from the front of the panel are dead when the 
plug is not in place. 

The single-plug switch has been provided with greater insula- 
tion and the plug with a larger handle. The new plug is much 
Safer than the older type and in conjunction with the new meth- 
od of making connections is extremely satisfactory from the 
viewpoint of safety. 

The double-plug switch follows the design of the single-pole 
clement in the use of tube insulation, porcelain and brass sup- 
ports, etc., but each complete switch consists of two tubular re- 
ceptacles and a two-pole double-break switch per pole. 

Until the switch has opened sufficiently to break the circuit 


ELECTRICAL ENGINEERING 63 


Dead front plug switches for series lighting circuits. General 
Electric Co., Schenectady, N. V. 


there is a slight chance of touching the live parts of the switch. 
These switches are made by the General Electric Compahy, 
Schencctady, N. Y. 


t 4 © 
HUGHES AIR AND WATER HEATERS 


Hughes electric air heaters are portable radiators used for 


individual room heating. They are especially desirable for sick 


rooms, bath and bed rooms, nurseries, studios, box offices and 
simliar places. 

To determine the heating requirements of a room, it has 
been found that in moderate climates it takes from 1 to 214 watts 
per cubic foot to keep an adequately ‘ventilated room at a com- 
fortable temperature. For example, a small bath room measur- 
ing 10 x 10 x 10 ft.—1,000 cu. ft—would require a 1,000- watt- 
heater. In extreme climates, 2½ to 4 watts per cubic foot has 
heen found to be sufficient. These air heaters are made in six 
sizes—each with and without switches—ranging from 1,000 to 
4,000 watts. They have black enameled steel bodies and bases 


Electric air heater. Hughes Electric Heating Co., 3660 West 
Taylor Street, Chicago, III. 


of cast iron finished in nickel. Wired for two-wire service. 
They range in weight from 20 to 42 lb. 

The water heaters are used in homes, offices, barber shops, 
hotels, restaurants for steam table heating and other numerous 
places in the industrial field where relatively small quantities of 
hot water are required. 

They are made in two sizes: of 2,000 watt consumption and 
of 750 watt consumption, respectively, They consist primarily 
of a waterproof bayonet type heating element inserted in a 
metal casing which is adequately insulated by a tightly packed 
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insulating material 34 in. thick. This heating element is located 
squarely in the center of the water flow and all heat generated 
is absorbed into the water, making the heater practically 100 
percent. efficient. 

The 2,000-watt heater is for intermittent service and is con- 
trolled by a three-heat switch consuming 2,000, 1,000, 500 watts, 
respectively. It is 19 in. high by 4 in. in diameter. It weighs 


Electric water heaters. Hughes Electric Heating Co., 5660 West 
Taylor Street, Chicago, Ill. 


25 lb. The 750-watt heater is for continuous service without 
switch. It is 11 in. high by 4 in. in diameter. It weighs 20 lb. 
Both heaters are wired for 110 volt two-wire service. 

Hughes heaters can be attached to any kitchen boiler in the 
same manner as the old fashioned gas circulation heater or the 
coal and wood water-back. Special care should be taken to see 
that they are never turned on when the tank is empty. 

All are made by the Hughes Electric Heating Co., 5660 W. 
Taylor Street, Chicago, III. 


+ 4 + 
PHELPS ADJUSTABLE HEATER 


This heater, from the Phelps Mfg. Co., 265 Jefferson Ave. De- 
troit, Mich., is designed for use in the bathroom, bedroom, or 
nursery. It is just the thing for the chilly autumn mornings, 
before the furnace has been tuned up for the winter. During 
the extremely cold days of midwinter it is an excellent auxiliary 
heating device, particularly on windy days when the house de- 
pends for heat and comfort on a hot air furnace. It operates on 
110 volts, either direct or alternating, and is connected to any 
lamp socket by means of Io ft. of connecting cord, attach- 
ment plug, and handy switch—all as shown in the cut. The 
heating element is removable. This allows the copper reflector 
and other parts to be readily cleaned. When placed in a hori- 
zontal position, this heater can be utilized as an electric stove— 
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Phelps adjustable heater. Phelps Mfg. Co., 265 Jefferson 1r- 
nue, Detroit, Mich. 


it will boil eggs, make tea or coffee, toast bread, and de other 
light grill work. Its novelty and usefulness commend it te all 
who are within the zone of electric service. 


2 2 4 


PORTABLE ELECTRIC RANGE 


Landers, Frary & Clark, New Britain, Conn., have breught 
out a new portable double electric range to meet the needs of 
those who use kitchenette apartments, bungalows, or camps 
This range is 21½ in. long, 13% in. wide, and 15 in. high. The 
plate compartment measures 914 x 10 x 5% in., the grill is 7% 


Universal portable double electric range. Landers, Prory & 


Clark, New Britain, Conn. 


in. in diameter, the hot plate 8 in. in diameter. The equipment 
consists of an oven 10% x 4½ in. inside, three grill cooking pans, 
A in., 1% in. and 2 in. in depth. This range has three heat 
regulating snap switches on each unit, but cannot be operated 
from a lamp socket as special wiring is necessary. 


+ + + 
“JAGABI” DODGE DESIGN RHEOSTATS 


A rheostat is one of the simplest pieces of apparatus used in 
laboratory work. Nevertheless the proper connection of a 
rheostat in series or in “shunt frequently presents some diffi- 
cultics to the uninitiated student. Also to the trained manip- 
ulator valuable time may be saved if there is some easy 
method of changing from one connection to the other with- 
out transferring wires or tracing out their proper arrange- 
ment. 

Prof. H. L. Dodge, of Iowa State University, has given 
special consideration to these conditions in the development 
of Dodge design rhcostats. In the accompanying cut the 
left-hand pair of binding posts is for the line connection, 
and the right hand pair is for the load connection. Each pair 
is plainly marked, so there can be no excuse for wrong con- 
nections. When the knife-switch is open the load and rheo- 
stat are connected to the line in series. By closing the switch 


OCTOBER, 1917 


the rheostat is placed across the line and the load arranged 
as a shunt around the rheostat. In either case the current in 
the load will be varied by moving the sliding contact in the 
usual way. If the switch is open with the slider at the “all in” 


Jagabe Dodge design rheostat. James G. Biddle, 1211 Arch 
Street, Philadelphia, Pa. 


position the current will be cut to its lowest value on the 
series connection for a given load and voltage. To decrease 
the current below this point the switch is closed. It then be- 
comes possible because of the shunt connection to decrease 
the current in the load, down to zero. All connecting wires 
are open so as to be readily traced. 

These rheostats may be used on the voltage for which they 
are rated, with a load of any resistance, and are always cap- 
able of providing any current value in the load, between zero 
and the maximum current rating for rheostat. In every case 
the maximum range of regulation is available. One such 
rheostat will cover a very wide range. 


Jagabi compression carbon rheostat. James G. Biddle, 1211 
Arch Street, Philadelohia, Pa. 


For calibrating electrical instruments, battery testing, 
photometric tests, and other purposes where fine continuous 
regulation is required the “Jagabi” compression carbon rheo- 
stat is recommended. The resistance element in these rheo- 
stats consists of a set of carbon blocks arranged to be readily 


compressed, or released, thereby changing the resistance 


without perceptible steps. The construction is designed for 
hard service, including scveral hundred percent. for short 
periods. With cach rheostat an extra terminal is supplied, 
which can be placed between any adjacent carbon plates. 
These instruments are for sale by James G. Biddle, 1211 
Arch Street, Philadelphia, Pa. 
+ $ + 


EMERSON MOTOR LATHE 


This grinding and polishing lathe is a universal motor of the 
series type, designed to operate satisfactorily on alternating 
current of 100 to 120 volts, 25 to 60 cycles, or on direct cur- 
rent of 100 to 120 volts. It weighs approximately 10 lb. net 
and is accordingly readily portable. It is offered by The 
Emerson Electric Mfg. Co., 2024 Washington Avenue, St. 
Louis, Mo. 

This lathe has three speeds, and is in that respect a decided 
improvement over the induction lathes for alternating cur- 
rent which were constant speed types. A convenient switch 
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in the base provides for stopping and starting the motor and 
obtaining the three speeds. 

When operating under average loads applied to the buff 
or grinding wheels, the speeds of this lathe should be ap- 
proximately 1200, 2400 and 3600 r. p. m. on alternating current 
of 60 cycles, and 2000, 3000 and 4000 r. p. m. on direct current. 
The maximum wattage consumption under average load on 
alternating current is approximately 70 watts and approxi- 


[ees 


Emerson motor lathe. The Emerson Electric Mfg. Co., 2024 
Washington Avenue, St. Louis, Mo. 


mately 60 watts on direct ‘current. The wattage is slightly 
reduced at slower speeds. 

Each lathe is furnished completé with 8-ft. cord and swivel 
plug ready for attachment to lamp socket. Base rubbers are 
provided to take up vibration. The overall dimensions are as 
follows: Length along shaft, 11 in.; height, 714 in; base 5% 
in. square, with screw holes. With each lathe is supplied one 
left-hand thread tapered mandrel for brush wheel and one 
Yin. grinding wheel chuck with sleeve for 5-16-in. bore grind- 
ing wheel; one 234. in. diameter brush; one carborundum 
grinding wheel, 214-in. diameter with 5-16-in. face, and a small 
pulley for round belt. 

+ + + 


SMALL INDUCTION MOTOR 


A new line of induction motors has been recently placed on 
the market by the Crocker-Wheeler Company, Ampere, N. J. 
These motors, known as the C-W Form P motors, are of the 
squirrel-cage type, ranging in size from 4 hp. to 3 hp., and are 
designed for constant-speed operation on 60 cycle polyphase 
circuits. 

A number of the rotor bars project for a short distance ar 
each end of the rotor core. These projecting ends of the rotor 
bars serve as efficient fans. Attached to the inside of each of 
the bearing shields is a pressed steel guide that separates the in- 


Squirrel cage induction motor. Crocker-Wheeler Co., Ampere, 
N. J. 


coming from the outgoing air. Air is thus drawn into the motor 
at each end through openings near the shaft and then forced by 
the fans against the stator winding, round the ends, and finally 
out through the holes near the outer periphery of the shields. 
This construction prevents the outgoing warm air from mixing 
with the air being drawn into the motor. A maximum cooling 
effect with a minimum of windage loss is thus obtained. 
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PIANO-PLAYER ATTACHMENT 


A novel form of motor driven piano-player attachment has 
been developed by the Graeber Vacuum Piano-Player Attach- 
ment Co., Inc., of 33 South oth Street, Philadelphia, Pa. The 
motor will operate on either direct or alternating current. A 
rheostat switch is under the keyboard within convenient reach. 
This attachment does away with foot pedaling, and insures an 
ample supply of air in the wind chest at all times. By means of 
it the tone of the instrument is under perfect control, varying 
from a whisper to concert pitch. It is also used to re-roll the 


music. 
$ $ + 


PACKLESS SWIVEL JOINT 


Engineers in charge of the steam end of power houses are 
asked to look into the merits of the Knudsen packless swivel 
joint made by the Universal Valve Co., of Burlington, Wis. 
It is shown in sectional view in the annexed cut. Simple in 
design and construction, the joint is seated and held tightly 


Knudsen packless swivel joint. Universal Valve Co., Burling- 
ton, Wis. 


against a ring of babbitt metal by the tension of a cast iron 
spring. This spring is the essential feature of this joint. Cast 
iron having no temper, heat cannot affect the spring, the tension 
thus remains constant for the life of the joint. There is no 
place for the steam to go except in at onc end of the joint and 
out at the other. 


+ + + 


STARTING AND LIGHTING SYSTEM 
FOR FORD CARS 


Shift the spark lever to the full retard position—that is all— 
when you want to start a Ford equipped with the Eveready 
starting and lighting system now being marketed by the Ameri- 
can Ever Ready Works, of National Carbon Co., Long Island 
City, N. Y. To light the lamps, simply throw a switch which 
is handily located on the left side of the front seat heel board. 


Ford car starter. American Ever Ready Works of Nationa 
Carbon Co., Long Island City, V. V. Showing how 
the motor generator is placed in posttion 


This system is made to combine with the car without reducing 
the efficiency of the motor, or causing the car to sag out of 
balance. 

No attempt is made to hide the motor-generator by crowding 
it into the engine hood, as this location takes up cooling space 
and makes the engine inaccessible. It is placed where it be- 
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longs—in front of the radiator, where the starting crank is fit- 
ted on. The generator's entire weight is thus supported en- 
tirely independent of the balanced Ford three-point suspension. 
This added weight in front helps the car to hold the road better. 

Another advantage is that the engine is directly coupled to the 
motor-generator, the starter shaft being practically a continua- 
tion of the crank shaft, thus eliminating gears, chains, and belts. 

The motor-generator is enclosed in waterproof and dust- 
proof steel case. 

This system is easily and quickly installed. Single wire con- 
nections are used throughout, and no altering of the car is nec- 
essary beyond the replacing of the original lamp wiring, and re- 
moval of the starting crank. 


+ * & 
PRESTWICH FLUID GAGE 


Engineers in charge of power houses and at work in labora- 
tories will find it worth while to look into the merits of the 
Prestwich fluid gage shown herewith. It is said to be much 
more accurate than the ordinary run of micrometers and gages, 
as the human touch feature of the latter is eliminated, and no 
skill is required in making practical use of it. It is not subject 
to wear, and with ordinary care will give accurate results in- 
definitely. It has been developed by the Coats Machine Tool 
Co., Inc., 30 Church Street, New York. 

The instrument consists of a fluid-containing chamber A, 
having a flexible diaphragm B, a glass tube C of fine bore, 
which is connected with the chamber A, means for indicating the 
dimensions of the piece, and means for correcting for variations 
of temperature. 

The diaphragm B is provided with a hardened steel anvil D, 
The article to be measured or gaged is passed between this 
anvil D and fixed anvil E. 
Any pressure on the anvil D 
causes the fluid to rise in the 
glass tube C. 

The chamber A is provided 
with a thread and micrometer 
index and pointer on the upper 
surface to indicate thouandths 
of an inch (or one-hundredths 
of a millimetre). 

The carrier F is provided 
with a scale G and three ad- 
justable pointers H, J, K, the 
scale being divided to indicate 
ten-thousandths of an inch (or 
one-thousandths of a milli- 
metre). The two top pointers 
H, J indicate the tolerance lim- 
its it is desired to work to. 
The bottom pointer K is set to 
the normal level of the fluid 
in the glass tube C. 


— 
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ba The carrier F is adjusted by 
. i the thumb nut S to keep the 
Prestwich fluid gauge. Coats bottom pointer K level with the 
Machine Tool Co., Inc., 30 normal level of the fluid, and 


thus compensates for varia- 
tions of temperature. 

The instrument is roughly set by rack M and pinion N on 
the pillar O to suit the article, the clamping screw P then tight- 
ened up and the final adjustment made by the micrometer ad- 
justment to a standard gauge or piece of known dimensions. 

A displacement of the diaphragm B causes a displacement of 
the level of the fluid in the tube C relative to their respective 
areas. Any variation in the size of pieces passed under the 
gauge is indicated by the difference in the height the level rises 
in the glass tube. 


Church Street, New York. 


| 
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ThisWireReel 
and Meter 


will save time and 


money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
kor wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 
Minneapolis, Minn. 


NATIONAL PORTABLE 
LAMP GUARD 


A convenient necessity for every factory, 
mill or shop. Enables light to be safely 
carried to dark corners. A solid, service- 
able one piece portable; very strong; 
reasonably priced. No stronger guard 
made. 

One of many factory needs and 
money savers shown in Oar Cat- 
alog. Write for it. 


McGill Mfg. Co. 
37 Oak St., Valparaiso, Ind. 


STANDARD 
Wires and Cables 


Bare Copper, Brass and Bronze Wire 

Standard C. C. C. Wire (Colonial Copper Clad) 

Weatherproof Wire 

Lead Covered Cables of all kinds 
Cable Accessories 


Cable Terminals 
“Ozite’ Insulating Compounds, Etc., Etc. 


Standard Underground Cable Co. 
Pittsburgh, Pa. 


Philadelphia 
San Francisco 
and in other principal cities 


Boston Chicago 


New York 


Our Motors 


range from 
1-32 to 5 H. P. 


All voltages, direct current. 
They are the most rugged 


motors on the market. 


ALL PRODUCTS ARE GUARANTEED 
Star Electric Motor Co. , 


245-247 N.J.R. R. Avenue 
Newerk, N. J. 


Rubber Insulated Wire 


Cable Junction Boxes 


STANDARD Products were given the highest award 
in their class at the Panama- Pacific Exposition. 


St. Louis 
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Are You Interested 


in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 
will be pleased to furnish further in- 


formation. 


Galena-Signal Oil Co., i 


Franklin, Penn. 


Electric Railway Department. 


NO MORE SOLDERED JOINTS 
WHEN YOU USE 


NOTORCH 


SOLDERLESS CONNECTOR 
List 5c each 


This connector does away with the slow and unsatisfac- 
tory method of soldering joints in junction boxes, con- 
dulet fittings, cleat wiring and lighting fixtures, and can be 
used behind shallow plates on ornamental wall brackets. 


Merely scrape the wire insulation, insert ends in the 
“NOTORCH,” and tighten up the set screws. 


Completed Joint, ready for tape 


FIXTURES connected with ‘‘NOTORCH ” connectors 
can be oy and quickly installed, and also removed by 
loosening the screws without having to cut and thus 
shorten the outlet wires. 


Approved by the National Board of Fire Underwriters 
for a capacity of 17 amps for fixture use and for motor 
leads up to 4 H. P. - 


Columbia Metal Box Co. 


144th Street, cor. Canal Place, New York, N. Y 
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KNIFE SWITCHES 


From 30 to 5000 AMPERE 
Back Connected 


Front Connected 
Catalog mailed on request 


Frank Adam Glectric Co, St. Louis, Mo. N g 


Electrician Operating and Testing Manual 7 


Book for M in charge of Electrical Apparatus, Repair | 
Mennad Pook Men, Lamp Trimmers and Electricians Generaily ng 


Price, Cloth, $1.00 Leather, $1.50 1 
TECHNICAL JOURNAL CO., Woolworth Bldg., New York Tet 


PERFORATED METALS 


for | 
ALL PURPOSES 


Such as 


Cotton Seed Oil Mills Ventilation 

Cotton Gins Electrical Devices 
Phosphate Screens Sugar, Flour and Rice Mills 
Coal Screens vurfacing for Sand Rolls 


Send for Metal Sample Plate and Ciroular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


We will buy any platinum scrap you may have on hand, 
er exchange it for 


BAKER STANDARD QUALITY 


Platinum Wire, Sheet, Foil, Platinum Rivets 
and Contacts 


Write for Catalog. 


BAKER & CO, INC. 


C. O. BAKER, Pres. C. W. BAKER, v. P. 


NEWARK, N. J. 


ew York Office: 
30 CHURCH ST. 


STREET LIGHTING FIXTURES 


Ornamental] Lighting Poles Pot Heads 

Pole Arms Automatic Cutouts 

Mast Aris Counterweights 10 pea = 8 
n ncandescent 

Malleable Iron Brackets & Pins Goosenecks 


Send for Catalog and Prices 
THE BRADY ELECTRIC & MFG. CO. 
NEW BRITAIN, CONN. 


WE PURCHASE 


BOSTON-ECONOMY LAMP DIVISION 


Burned-Out Lamps, both Carben and Tungsten Types, 
at Prices that are satisfactory to you, and we can sell you 


National Lamp Works of General Electric Co. 


You Take No Chance 


in placing your 
Orders for Electrical Supplies 
with 


Southern Electric Co. 


BALTIMORE, MD. 
Distributors of G. E. quality material. 


“Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments”. . | 


= — YAGER’S 
WE WHEN NOT IN USE 75 FLUXES 


Have you tried YAGER’S SOLDER- 
ING SALTS in the new enameled 
screw top can container? Same price 
as for the bottles. Packs better; ships 
lighter; keeps its dry granular salt 
form, and will not corrode. Ask to 
see YAGER'’S in its new dress. It does 
the work for others. It will do yours 
Use YAGER’S SOLDERING PASTE 
in collapsible tubes for your kit; in tin 
À . boxes for the bench. Yager’s Paste 
Í j means no waste. 


HAYAGER'S SOLDERING Pas ALEX. R. BENSON CO. 


l ASK FOR A SAMPLE 


AKE ERINA Coot PLACE | 12 | HUDSON, N. Y. 


Interior Wirin 
— for Pigstrtog 


Price, $2.00 


TECHNICAL JOURNAL CO. 


Woolworth Bldg. 5 


TRADE MARK 


YAGERS 


REG. U.S. PAT. OFF. 
NOS. 47264 & 83460 


8 


New York 


BEST GRADE RENEWED LAMPS 
BOTH CARBON AND TUNGSTEN TYPES 
We guarantee yeu most for the money 


128 Maple Street DANVERS, MASS. 


FOR SALE 


FOR SALE — Two direct current 
electro dental 110 volt bench mot- 
ors. $20 each. F. O. B. La Crosse, 
Wis. Wisconsin-Minnesota Light & 
Power Co., La Crosse, Wis. 
— — — 
OR SALE — One direct current 110 
F volt dental engine with overhang- 
ing bracket and foot controller. $40 
F. O. B. La Crosse, Wis. Wisconsin- 
Minnesota Light & Power Co., La 
Crosse, Wis. 


8 APPARATUS FOR 

SALE—1 30 in. Cochrane Oil 
Separator. 2 Westinghouse Ma- 
chine Co.’s 6% x 6 Vertical En- 
gines complete with governors and 
direct connected to size 8 Alberg- 
er Centrifugal pumps both mount- 
ed on common bedplate. 

1 Ideal Engine 1514 in. bore and 
14 in. stroke, double fly wheel 14% 
in. face on eccentric end of crank 
shaft, 12 in. face on opposite side. 

1 American Blower No. 8 with 
pulley 9 in. diameter, 7 in. width. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


TEAM MATERIALS FOR 

SALE — Large quantity of 
new standard cast iron flanged fit- 
tings including tees, crosses or 
four way tees, elbows, side outlet 
elbows, off-set, taper reducers, 
short sections of pipe-gate valves, 
check valves in 2-3-4-5-6-8-10 and 
12 in. sizes. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


LECTRICAL MATERIALS 

FOR SALE: 

140 ft. 4 in. Iron Conduit (New) 

40 ft. 1½ in. Iron Conduit 
(New). 

250 ft. 1% in. Iron Conduit 
(New). 

250 ft. 1 in. Iron Conduit 
(New). ondui 
5 make immediate delivery. 
rice upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


Book Form 


RATES 


“Position Wanted” advertisements 50 
cents for 25 words or less; additional 
words two cents each. “Help Wanted,” 
“Ror Sale,” etc., advertisements $1.00 
for 25 words or less; additional words, 
five cents each. Special rates for dis- 
play advertisements. 

Replies may be sent care of 

ELECTRICAL ENGINEERING 

Woolworth Building, New York 

ee 


OR SALE—Smoke Stacks; 78 in. 
dia., 100 ft. high, self supporting , 

%4, and 14 plate. 

60 in. dia., 55 ft. high, % in plate. 

54 in. dia., 60 ft. high, A in. plate. 

42 in. dia., 60 ft. high, A in. plate. 

40 in. dia., 48 ft. high, A in. plate. 

Also 5 200 H. P. Manning Vertical 
Boilers. Address: Wicks Machinery 
Company, Jersey City, N. J. 
——.— 


NE—25 H.P. De La Vergne Oil 
Engine. Run only one year. Fine 
condition. $390.00. One—Direct Con- 
nected Unit consisting of 50 H.P. Fair- 
banks-Morse Oil Engine direct connect- 
ed to a 30 kw. Fairbanks-Morse, 125 
Volt D. C. Generator. $750.00. Onc— 
10 H.P. Olds Oil Engine. $225.00. All 
quotations F. O. B. Miami, Fla. The 
Electric Motor Exchange, Miami, Fla. 


BUSINESS OPPORTUNITIES 


Wanted—Public Utilities To Sell 

The single plant owner or the syndi- 

cate operator can realize without 
publicity as we have a large number of 
buyers and submit each property to but 
one purchaser, making no promiscuous 
offerings. I have a quick buyer for 
Kansas utilities. G. Y. Bonus, 140 S. 
Dearborn St., Chicago, III. 


The Proper Card for You 


Your business is vastly too important to be 


represented by anything less than a t 


o — 

Wiggins Peerless Patent 
Many of America's larg- 
est card users compliment 
the skill and care exercised 
in engraving a Wiggins 
Plate by using Wiggins 

Cards exclusively. Ask 
tor tab of specimens; de- 
tach them one by one and ob- 
serve their clean cut edges 


and genera] excellence. 


Established 1857 


— 


THE JOHN B.WIGGINS CO. 


Engravers Piste Makers 
Die Embossers 
53-55 East Adams Street, CHICAGO 


THE CLEARING HOUSE 


Part Interest For Sale 
HREE-FIFTHS interest in paying 
light plant. For particulars address 

W. S. Dawson, Cordon, Texas. 


HANP Cleanser, wonderful remover 
of dirt and grease. Guaranteed 
not to contain any injurious substances 
and to last 1 year. 25c. Hand-cleanser 
Co., 173 Uhland Terrance, N. E., Wash- 
ington, D. C. 


———— 


POSITIONS OPEN 


ya TED — Experienced Operators 
for a large hydro-electric power 
house located in Northern New York. 
Good living conditions. Salary $90.00 
per month. Eight hour shift. State age 
and give list of references. Married 
man preferred. Apply H. F. W., care 
ELECTRICAL ENGINEERING, Woolworth 
Bldg., New York. 


ANTED—Traveling Salesman for 
high class specialty to the trade, 
either salaried or side line on commis- 
sion. Jones Motrola, Inc., 29 West 
35th St., New York City. 


6 winder for general re- 
pair shop wanted, capable of mak- 
ing ordinary forms, familiar with A.C. 
and D.C. winding. Give full particulars, 
past experience and wages expected. 
Good opportunity. Guyan Machine 
Shops, Logan, W. Va. 


POSITIONS WANTED 


OSITION WANTED—A man inter- 
ested in road-making materials 
would like to get in touch with a com- 
pany in which he can develop the use 
of native china clay in road building. 
He is also open to a position in which 
he can introduce the use ot cooked, 
sterilized butter. Address: Captain H. 
oo 457 40th St., Brooklyn, 
M E 


MISCELLANEOUS 


Electricians and Armature Winders 
8 D $1 for 14 blue prints of motor 

windings, 10 A.C., single, two and 
three phase and 4 D.C. or set of 20 A.C, 
4 D.C. and 4 rotary converter draw- 
ings $1.60. Winding made easy. Mar- 
tin Elec. Co., 329 Irvington Place, Den- 
ver, Colo. 
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DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 


The Arnold Company 


ENGINEERS—CONSTRUCTORS 
ELECTRICAL—CIVIL— MECHANICAL 


10S South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


STONE & WEBSTER 


Industrial Plants and Buildings, Steam Power Stations, 

Water Power Developments, Substations, Gas Plants, 

Transmission Lines, Electric and Steam Railroad Work. 
NEW YORK BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 


MANAGERS OPERATORS 
43 Exchange Place SM) NEW YORK 
CHICAGO LONDON 


H. M. BYLLESBY & COMPANY 
ENGINEERS 
New Y Chica 
Trinity Balding Continental 3 Wetone, 
Bank Buliding 
Purchase, Finance, Construct Operate Electric L! 
Gas. Street Ralway and 3 —— ens 
Examinations and Reperts. Utility Securities bought and soid 


THE CLEARING HOUSE 


HUGH L. COOPER & CO. 


GENERAL HYDRAULIC ENGINEERING OPPORTUNITIES 
Including the Design, Financing, Construction and For the Wide-awake Electrician—Machinery, Positions, 
Management of Hydro-Electric Power Plants Agencies, Etc. 
Mew York READ PAGE 61 


101 Park Avenue 


SANDERSON & PORTER 


ENGINEERS 


NEW YORK 
52 William St. 


Electrical Testing Laboratories 


Electrical Department 
Tests and investigations of electrical instruments, apparatus and 
materials. Inspection of electrical material and apparatus at fac- 
tories. Tests and investigations made anywhere. 


Photometrical D ent 
Photometrical tests ee of commercial illuminants. Illu- 
mination tests made anywhere, indoors or ou 


General Testing Department . 
Mechanical tests. Chemical tests. Coal and ash analyzed. 
Paper tested. Tensile, compression and torsion tests of structural 
and engineering materials. 
80th Street and East End Avenue 
New York, N. Y. 


CHICAGO 
72 West Adams St. 


SAN FRANCISCO 
Nevada Bank Bidg. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
—rates on request. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 
Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 


Dealers in Proven Electric Light. Power and Street Railway Bonds and Stocks 


A. 1917 
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AIR BRAKES 

Allis-Chalmers Mfg. Co., Milwaukee. 
AIR COMPRESSORS 
Allis-Chalmers Mfg. Co., Milwaukee. 
AIR WASHERS 

Spray Engineering Oo., Boston, Mass. 
ALARMS, Fire 


Benjamin Elec. Mfg. Co., Chicago, III. 
Palmer Elec. Mfg. Co., Boston, Mass. 
Western Electric Co., New York City. 


AMMETERS and Voltmeters 
Duncan Electric Co., Lafayette, Ind. 


eri Electric Co., Schenectady, 
Norton Electrical Inst. Co., Manchester, 
Conn 


Western Electric Co., New York City. 

Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 

Weston Elec, Inst. Co., Newark, N. J. 


ANNUNCIATORS 
Western Electric Co., New York Oity. 


ARMATURES 

Chattanooga Armature Works, Chattan- 
ooga, Tenn. 

ATTORNEYS, Patent 

Geo. P. Kimmel, Washington, D. O. 


BATTERY CHARGERS 


. Electric Co., Schenectady, 
Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 


BATTERIES, Dry 


Novo Mfg. Co., New Tork City. 
Southern Electric Co., Baltimore, Md. 
Western Electric Co., New York City. 


BELLS 

Southern Electric Co., Baltimore, Md. 
Western Electric Co., New York City. 
BELT DRESSING 

Dixon Crucible Co., Jos., Jersey City. 


BONDS AND STOCKS 
Electric Bond & Share Co., N. T. City. 
BOOKS, Technical & Practical 
McGraw-Hill Book Co., New York City. 
Technical Journal Co., New York City. 
BOOSTERS i 
e Electric Co., Schenectady, 
s ; 

Pile 8 & Mfg. Co., Bast 
BOXES, Conduit 


Columbia Metal Box Co., N. Y. Cit 
.p 0 . y- 
8 Co., Geo., South Bend, Ind. 
e ane Prookiyn.. Ni- 
: e 5 
burgh, Pa, Molding Co., Pitts 


BOXES, Cutout 


Adam Electric Co., Frank, 8 
Columbia Metal Box Co., N. 1 


BOXES, Fuse 
1 Electric Co., Schenectady, 


BOXES, Meter 
Adam Electric Co., Frank, St. Louis. 
BOXES, Outlet and Junction 


Adam Electric Co Frank 
i „ St. - 
Naum Metal Box Co., N. T. oi. 
ational Metal Molding Oo., Pittsburg. 


BRUSHES, Motors and Gen- 
erators 


Calebaugh Setf-La 
Philadelphia, ae Carbon Oo., 


n Crucible Co., Jose 
7 ph, Jersey City. 
N. Y Nectrio Co., Schenectady, 


BRUSHES, Pneumatic 


y Engineering Oo., Boston, Mass. 


BRUSHINGS 

National Metal Molding Co., Pitts- 
burgh, Pa. 

BUS BAR SUPPORTS 

Delta-Star Electric Co., Chicago, III. 


CABINETS 


Adam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. Y. City. 
Cutter Co., Geo., South Bend, Ind. 
Krantz Mfg. Co., Brooklyn, N. Y. 


CABLES, Aerial Power 
“ See Wires and Cables. 


CABLE, Insulated 

Okonite Co., The, New York City. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CABLE, Steel Taped 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CABLE, Submarine and Lead 


Covered 

Hasard Mfg. Co., New York City. 
Moore, Alfred F., Philadelphia, Pa. 
Okonite Co., The, New York City. 
Roebling’s Sons Co., John A., Trenton. 
Rome Wire Co., Rome, N. Y. 
Standard Underground Cable Co., Pitts- 

burgh, Pa. 


CABLE, Telephone 
‘© See Wires and Cables. 


CABLE, Underground 

Okonite Co., The, New York City. 

Roebling’s Sons Co., John A., Trenton. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CABLE, Junction Boxes 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CARBONS, Brushes 

Calebaugh Self-Lubricating Carbon Co., 


Philadelphia, Pa. 
Dixon Crucible Co., Jos., Jersey City. 


General Electric Co., Schenectady, 
N. Y. 

CIRCUIT BREAKERS 

General Electric Co., Schenectady, 
N. Y. 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


CLEATS 

National Metal Moulding Co., 
burgh, Pa. 

COILS, Armature and Field 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


COILS, Choke 

Delta-Star Electric Co., Chicago, III. 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

COILS, Induction 

Thordarson Elec. Mfg. Co., Chicago. 

Western Electric Co., New York City. 

COMMUTATORS 

Chattanooga Armature Works, Chattan- 
ooga, Tenn. 

COIL TAPING MACHINES 

Chattanooga Armature Works, Chattan- 
ooga, Tenn. 

COMPOUNDS, Boiler 


Dixon Crucible Co., Joseph, Jersey City. 


CONDENSERS 


Allis-Chalmers Mfg. Co., Milwaukee. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


CONDUCTORS, Armored 


National Metal Molding Co., Pittsburgh. 

Roebling’s Sons Co., John A., Trenton. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 


Pitts- 


CONDUIT FITTINGS 

Columbia Metal Box Co., N. Y. City. 

National Metal Molding Co., Pittsburgh. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 


CONDUIT, Flexible 


a ae Circular Loom Co., New York 
ity. 

National Metal Molding Co., Pittsburgh. 
Tubular Woven Fabric Co., Pawtucket. 


CONDUIT, Interior 

American Circular Loom Co., New York 
City. 

American Conduit Mfg. Co., Pittsburgh. 

National Metal Molding Co., Pittsburgh. 

Tubular Woven Fabric Co., Pawtucket. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 

CONDUIT, Rigid 

American Circular Loom Co., New York 
City. 

National Metal Molding Co., Pittsburgh. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 

CONDUIT, Underground 

Write to Ad. Editor. 

Connectors and Terminals 


Dossert & Co. 


CONSTRUCTION Material 
Southern Electric Co., Baltimore, Md. 


CONTROLLERS 

Allis-Chalmers Mfg. Co., Milwaukee. 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

COOKING APPARATUS. 

Electrical 


„ See Heating Apparatus, Electrical! 


COOLING SYSTEMS, Air 


Spray Engineering Co., Boston, Mass. 


CORDS 

Moore, Alfred F., Philadelphia, Pa. 

Samson Cordage Works, Boston, Mass. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CORD, Arc Lamp 


Samson Cordage Works, Boston, Mass. 


CORD, Flexible 


General Electric Co., 
N. X. 

Okonite Co., The, New York City. 

Roebling’s Sons Co., John A., Trenton. 

Samson Cordage Works, Boston, Mass. 

Southern Electric Co., Baltimore, Md. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CORD, Telephone 

Moore, Alfred F., Philadelphia, Pa. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CORD, Trolley 

Samson Cordage Works, Boston, Mass. 


CROSS-ARMS 
Sonthern Exchange Co., The, New York 


City. 
Western Electric Co., New York City. 


CUT-OUTS 


Brady Elec. & Mfg. Co., New Britain. 
Cont. 

Cutter Co., Geo., South Bend, Ind. 

aea Electric Co., Schenectady, 

. Y. 

Palmer Hlectrie Mfg. Co., Boston. 

Westinghouse Elec. & Mfg. Oo., East 
Pittsburgh, Pa. 


DYNAMOS AND MOTORS 
(Second Hand) 
Atlanta Electric Machine Oo., Atlanta, 


Ga. 
Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


Schenectady, 


ELECTRICAL REPAIRING 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


ELECTRIC FIXTURES 
Adam Electric Co., Frank, St. Louis. 
Benjamin Electric Mfg. Co., Chicago. 
Cutter Co., Geo., South Bend, Ind. 
Luminous Specialty Co., Indianapolis. 
Southern Electric Co., Baltimore, àſd. 


ENGINES, Gas and Gasoline 


Allis-Chalmers Mfg. Co., Milwaukee. 
General Electric Co., Schenectady, 


N. Y. 
Westinghouse Machine Co., FE. Pitts- 
burgh, Pa. 


ENGINES, Steam 

Allis-Chalmers Mfg. Co., Milwaukee. 

Westinghouse Machine Co., B. Pitts- 
burgh, Pa. 


ENGINEERS, Consulting 
Arnold Co., The, New York City. 
Byllesby, H. M. & Co., Chicago, III. 
Cooper, Hugh L. & Co., N. Y. Oity. 
Sanderson & Porter, N. Y. City. 
Stone & Webster Engrg. Corp., Bos- 


ton, Mass. 
White & Co., J. G., New York City. 


ETCHING SOLUTION 
Union Electric Co., Pittsburgh, Pa. 


FANS, Exhaust 

Peerless Electric Co., The, Warren, O. 
Robbins & Myers Co., Springfield, Ohio. 
Southern Electric Co., Baltimore, Md. 
Star Fan & Motor Works. Newark. 
Western Electric Co., New York City. 
Westinghouse Elec. & Mfg. Oo., East 

Pittsburgh, Pa. 


FAN MOTORS 

General Electric Co., Schenectady, 
N. X. 

Peerless Electric Co., The, Warren, O. 

Pittsburgh Elec. Specialties Oo., Pit ts- 
burgh, Pa. 

Robbins & Myers Co., Springfield, Ohio. 

Southern Electric Co., Baltimore, Md. 

Star Fan & Motor Works, Newark. 

Western Electric Co., New York City. 

Westinghouse Elec. & Mfg. Oo., Past 
Pittsburgh, Pa. 


FIBRES 


Continental Fibre Co., Newark, Dela. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

FINANCIAL 

Electric Bond & Share Co., N. T. City- 


FIXTURES, Lighting 


Adam Electric Co., Frank, St. Louls. 
Benjamin Elec. Mfg. Co., Chicago, III. 
Cutter Co., Geo., South Bend, Ind. 
Luminous Specialty Co., Indianapolis. 
Southern Electric Co., Baltimore, Md. 


FRICTION Tape and Cloths. 
Okonite Co., The, New York City. 


FROSTING SOLUTION 
Union Electric Co., Pittsburgh, Pa. 


FUSES, Electric 


Daum Co., A. F., Pittsburgh, Pa. 
Delta-Star Electric Co., Chicago, III. 
Economy Fuse & Mfg. Co., Chicago. 
pare Electric Co., Schenectady, 
Western Electric CO., New York City. 
FUSES, Refillable 


Economy Fuse & Mfg. Co., Chica go, III. 


FUSE BOXES 
See Boxes—Fuse 


GAS ENGINES 


eee Mfg. Co., Milwaukee, 


GENERATOR BRUSHES 


5 See Brushes — Motor and Genera- 
or 
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(D’Areenval Type) 

~ SWITCHBOARD INSTRUMENTS 

AP 
NORTON Prompt 
5 Satisfaction 
5 Guaranteed 
QUALITY, It will pay 
ACCURACY and you to write 
DURABILITY for Discounts. 


Norton Electrical Instrument Co. 


MANCHESTER, CONN, U. S. A. 


Weare'prepared to make small and large 


Gray iron 
Castings 


and do 


SPECIAL MACHINE WORK 
FOR THE TRADE 


Correspondence solicited and prices gladly furnished 


THOMASVILLE IRON WORKS 


Thomasville, Ga. 
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GENERATORS and Motors 
Allis-Chalmers Mfg. Co., Milwaukee, 


Wis. 
General Electric CO., Schenectady, 
N. X 


Robbins & Myers Oo., Springfield, O. 

Southern Blectric Co., Baltimore, Md. 

Western Electric Co., New York City 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


GLOBES, SHADES, Etc. 


General Electric Co., Schenectady, 
N. Y. 


GRAPHITE 


Dixon Crucible Co., Jos., Jersey City 


HAND LAMPS, Electric 
Southern Electric Co., Baltimore, Md. 


HANGERS, Cable 


Standard Underground Cable Co., Pitta- 
burgh, Pa. 


HEATING Apparatus, Elec. 
S Electric Co., Schenectady, 


Russell Electric Co., Chicago, III. 

Western Electric Co., New York City 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


HOISTS, Electric and Steam 
a Mfg. Co., Milwaukee, 


HYDRAULIC MACHINERY 
M Mfg. Co., Milwaukee. 


INDICATORS 


Duncan Electric Co., Lafayette, Ind. 
General Electric Co., Schenectady, 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 
Weston Elec. Inst. Co., Newark, N. J. 


INSTRUMENT, Electrical 


Duncan Elec. Mfg. Co., Lafayette, Ind. 
General Electric Co., Schenectady, 


N. Y. 

Norton Electrical Inst. Co., Manches- 
ter, Conn. 

Western Electric Co. New York City 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Electrical Inst. Co., Newark 


INSULATORS 
Brookfield Glass Co., New York City 
General Electric Co., Schenectady, 


N. Y. 
Locke Insulator Co., Victor, N. Y. 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATING MATERIAL 


Brookfield Glass Co., New York City 

Continental Fibre Co., Newark, Del. 

General Electric Co., Schenectady, 
N. T. 

Moore, Alfred F., Philadelphia, Pa. 

Okonite Co., The, New York City 

Standard Underground Cable Co., Pitts - 
burgh, Pa. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATOR PINS 
Southern Exchange Co., The, N. Y. C. 


IRONS, Electrical 
os Electric CO., Schenectady, 


Southern Electric Co., Baltimore, Md. 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


LAMP CORD 

Moore, Alfred F., Philadelphia, Pa. 

Samson Cordage Works, Boston, Mass. 

Standard Underground Cable Oo., Pitts- 
burgh, Pa. 

LAMP GUARDS 

McGill Mfg. Co., Valparaiso, Ind. 


LAMPS, Carbon Arc 
N Electric CO., Schenectady, 
Western Electric Oo. New York City 


Westinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


LAMPS, Flaming Arc 
oT Electric Oo., Schenectady, 


Western Electric Oo. New York City 
Westinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


LAMPS, Incandescent 
seine Economy Lamp Div., Danvers, 
ss. 


Hygrade Lamp Oo., Salem, Mass. 

ri Electric CO., Schenectady, 

National Lamp Works, Nela Park, 
Cleveland, Ohio 

Southern Electric Co., Baltimore, Md. 

Western Electric Co. New York City 

Westinghouse Elec & Mfg. Co., 
Pittsburgh, Pa. 

Westinghouse Lamp Co., N. T. city 


LAMPS, Miniature 
3 Electric Co., Schenestady, 


East 


Southern Electric Co., Baltimore, Bid. 


LAMPS, Vapor 
e a in Electric Oo., Hoboken, 


LANTERNS, Electric 
Southern Electric Co., Baltimore, did. 


LEAD-COVERED WIRES 
es Electric CO., Schenectady, 


Okonite Co., The, New York City 
Roebling’s Sons Co., John A. Tremten, 
N. J 


Standard Underground Cable Co., Pitts- 
burgh, Pa. 
Western Electric Oo. New York Olty 


LIGHTING SYSTEM 
Schug Elec. Mfg. Oo., Detroit, Mich. 


LIGHTNING ARRESTERS 


Delta-Star Electric Co., Chicago, DL 
General Electric Co., Schenectady, 
N. Y 


Westinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


LINE MATERIAL 
pada Electric Oo., Scheneetady, 


Western Electric Oo. New York City 

Westinghouse Elec & Mfg. Co., Mast 
Pittsburgh, Pa. 

LUBRICANTS 


Calebaugh Self-Lubricating Carbon ©o., 
Inc., Philadelphia, Pa. 

Dixon Crucible Co., Jos., Jersey City. 

Galena Signal Oil Co., Franklin, Pa. 


MACHINERY GUARDS, 
Perforated 
Erdle Perforating Co., Rochester, N. T. 


MACHINE SHOP Lighting 
a aaa Electric Oo., Hoboken, 


MAGNET WIRE 


American Steel & Wire Co., N. T. C. 

Hazard Mfg. Co., New Tork Oity 

Moore, Alfred F., Philadelphia, Pa. 

Roebling’s Sons Co., John A., Trenton. 
N. J 


Standard Underground Cable Co., Pitts- 
burgh, Pa. 
Western Electric Oo. New York City 


MECHANICAL STOKERS 


Westinghouse Machine Oo., B. Pitts- 
burgh, Pa. 


MERCURY RECTIFIERS 
es tas SENA Electric Co., Hoboken, 
N. J. 


METAL, Perforated 
Erdle Perforating Oo., Rochester, N. y. 


METAL PUNCHING 
Erdle Perforating Oo., Rochester, N. Y. 


METALS 
American Platinum Works, Newark 


METERS 
Duncan Electric Mfg. Oo., Lafayette, 
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BUYERS CLASSIFIED INDEX (Con’d) 


Co., Schenectady, 
Co., Manchester, 


Conn. 
Westinghouse Elec & Mfg. Co., Rast 


Pittsburgh, Pa. 
Weston Elec. Inst. Co., Newark, N. J. 


MINING MACHINERY 
Allis-Chalmers Mfg. Co., Milwaukee, 


Co., 


sari Electric 
. Y. 
35 Elec. Inst. 


Wis. 
7 Electric Schenectady, 
MOLDING, Metal 
National Metal Molding Co., Pitts- 

burgh, Pa. 
MOTORS 


„ See Generators and Motors 


MOTORS, Small 
Jewell Electric Co., Chicago, III. 
Wisconsin Elec. Co., Milwaukee, Wis. 
OILS 

Ses Lubricants. 


OILS, Illuminating 
Galena Signal Oll Co., Franklin, Pa. 


OZONIZERS 
General Electric Co., 


Westinghouse Elec & Mfg. Co., 
Pittsburgh, Pa. 


PAINTS, Insulating 
Tenn Mectric Co., 


Ae ‘Mfg. Co., Valparaiso, Ind. 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


PANELBOARDS 


Adam Electric Co., Frank, St. Louis 
Columbia Metal Box Co., N. Y. City 
Cutter Oo., Geo., South Bend, Ind. 
— Blectric Co., Schenectady, 
Krantz Mfg. Co., Brooklyn, N. Y. 
Western Electric Co., New York City 
Westinghouse Elec & Mfg. Oo., Bast 
Pittsburgh, Pa. 


PATENTS 

Gee. P. Kimmell, Washington, D. O. 
PERFORATED METALS 
Erdle Perforating Co., Rochester, N. T. 
PHOTOMETER Standards 
get Testing Laboratories, New 


PINS, Iron 
Southern Exchange Oo., The, N. 
PLATINUM REE 


Americar Platinum Worte, Newer: 
Baker & Co., Newark, 


PLUGS, Flush & ‘Receptacles 


Adam Electric Co., Frank, St. Louis 
Benjamin Elec. Mfg. Oo., Chicago, III. 
Outter Oo., Geo., South Bend, Ind. 
Daum, A. F., Pittsburgh, Pa. 

SRA Electric Co., Schenectady, 


Schenectady, 
East 


Schenectady, 


W Metal Moldin Co., Pitts- 
3 
house Elec & Mf 
Pittsburgh, Pa. Seep ete 
POLES, Ornamental Street 
Brady Elec. & Mfg. Co., New Britain, 


POLES, Brackets, Pins, Etc. 
ae Elec. & Mfg. Co., New Britain, 
8 Glass Co., N York Ci 

Southern Exchange Co. The, N. a 


Western El 
P OT-HEADS New York City 


yaa Elec. & Mfg. Co., New Britain, 


80 Co., The, New York City 
Underground Cable Co., Pitts- 


burgh, 
PRODUCERS, Gas 
9 Machine Co., B. Pitts- 


PUMPS 


ayy Chalmers Mfg. Co., Milwaukee, 


RAIL BONDS 
N Blectric Co., Schenectady, 


r- Sons Co., John A., Trenton, 


N. T. 
RESISTANCE WIRE 


ELECTRICAL ENGINEERING : 


The Big Hoover Fall Ad- 


vertising Drive is Starting! 


—Fall House Cleaning 


RECEPTACLES 
See Sockets 
RECTIFIERS 


General Electric Co., Schenectady, 
N. Y. ; 

Westinghouse Elec & Mfr. Co., 
Pittsburgh, Pa. 


REELS ! 


Minneapolis Elec. & Cons. Co., Minn- | 
eapolis, Minn. 


REFLECTORS 


Cutter Co., Geo., South Bend, Ind. 

Erdle Perforating Co., Rochester, N. Y. 

General Electric Co., Schenectady, 
N. X. 

Westinghouse Elec & Mfr. Co., 
Pittsburgh, Pa. 


RESISTANCE RODS 
Dixon Crucible Co., Jos., Jersey City | 
RESISTANCE UNITS 


Dixon Crucible Co., Joe 
General Electric Co., 


Hast 


East | 


Jersey City 
Schenectady, | 


See Wires 
RHEOSTATS | 
Erdle Perforating Co., Rochester, N. Y, 
General Electric Co., Schenectady. | 
N. T. | 
Westinghouse Elec & Mfg. Co., Fas! | 
Pittsburgh, Pa.® 
ROSETTES 


National Metal Molding Co., 


burgh, Pa. | 
SCREENS AND SIEVES, 


Perforated 
Erdle Perforating Co., Rochester, N. Y. | 
SEARCHLIGHTS 


Cutter Co., Geo., South Bend, Ind 

General Electric Co., Schenectady 
N. Y. 

Western Electric Co., New York CiD 

SEWING Machine Motors 


Westinghouse Elec k 
Pittsburgh, Pa. 
Weston Elec. Inst. Oo., Newark, N. J. 
Wisconsin Elec. Co., Milwaukee, Wis. 
SOCKETS and Receptacles 
Benjamin Elec. Mfg. Co., Chicago, III. 
Cutter Co., Geo., South Bend, Ind. 
General Electric Co., Schenectady, 


Pitts | 


Fast 


N. Y. 
National 1 Molding Co., Pitts 
burgh, 


SOCKETS, Turndown 


Benjamin Elec. Mfg. Co., Chicago. Il. 
General Electric Co., Schenectady 


N. T. 
SOLDERING IRONS 
General Electric Co., Schenectady 


j 


N. Y. : 
Pittsburgh Elec. Specialties Co., Pitts 


burgh, Pa. 
Westinghouse Elec & Mfg. Co 
Pittsburgh, Pa. 
SOLDERING MATERIAL 
Alex. R. Benson Co., Hudson. N. Y 
SOLENOIDS | 


Gera Electric Co. | 


Si he Tree tines 
STAGE Lighting Apparatus 
General Electric Co. Schenectady 
N. Y. 


STAPLES, Insulating 
American Steel & Wire Co, N. Y. C 


STARTERS & CONTROL- 


LERS, Motor 
General Electric Co. Schenectady, | 
N. Y 


| 
Fast | | 

| 

| 


Westinghouse Elec & Mfe. Co., Dasi 
Pittaburgh, Pa. 


STEEL Armored Wire 


Okonite Co., The, New York City 
Roebling’s Sons Co., Jolin A., Trenton. | || 
| | 

, | | 

„ Pitts-| I 


N. J. 
Standard Underground Cable Co 


burgh, Pa. | 


STOCKS AND BONDS 
Electric Bond & Share i 


STOVES, Electric || 


“ See Heating Apparatus, Electrical | 


STRAINERS, Perforated 
Erdle Perforating Co., Rochester, N. Y 
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Christmas 


From now until Christmas you face the best 
Hoover selling months of the year. Get 


started NOW! Demand is at its height. 


Hoover National advertising i is hard at work. 
In addition we have everyt ae N 

for you in the shape of local a 

vertising material. It’s 


all free. The 


ho 


only cleaner which 


E. ove: 
19 
shakes and thoroughly sweeps 


carpetings bes ides cleaning them by 


This is due to the p- atented MOTOR- 


suction. 
DRIVEN BRUSI, 
the big, exclusive 
feature that puts the 
Hoover in a class by 4 
itself, as the trade 
knows. 


Write quick—time 
is limited 


The Hoover 


Suction Sweeper Co. 
Box 1804 
New Berlin, Ohio 


TRADE MARK REG 


THE STANDARD FOR RUBBER R INSULATION 


Insulated WIRES 
and CABLES 


can be depended upon to j 
meet the most exacting re- | 
quirements of lighting or | 
power service, economically 


and profitably. 


THE OKONITE Co. | 
501 Fifth Ave. 
New York 
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Study the 
Instrument Question 
Only when you have studied it by direct 


comparisons will you realize fully what a high 
degree of efficiency and economy you can effect 


by selecting 


Indicating Instruments 


As soon as you inspect them—even before you subject 
them to the test of comparison in actual use—the reasons 
for their acknowledged superiority will be apparent to 
you. These reasons are revealed in every structural 
detail. 


EERSTEN HIRAI 


VUE HIHHH 


t 
J 


Weston Electrical Instrument Co. 
Si Weston Ave., Newark, N. J. 


23 Branch Offices 
in the Larger Ci ties 


mmm cs TATRA ALU 
mme 


5 


- Mn. 


Write for particulars 
regarding Weston 
models designed for 
any field of Indicat- 
ing E'ectrical Mear- 
urement that inter- 
ests you. 


Model 310 
üb Single Phase & D. C 


Waltmeter 


AE 


SAMSON TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS 


oe 


— a aaa d — 


— oy - 


WRITE FOR BULLETIN 54 


THEJAMES LEFFEL & C0, e. u. 


Springfieid,O.,U.S.A. 
SALES ENGINEERS 


L. B. DOW, INC., 79 MILK STREET, BOSTON, MASS. 
COLBY ENGINEERING CO., 70 FIRST ST., PORTLAND, ORE. 
H. H. WHITE, 378 PIEDMONT AVENUE, ATLANTA, GA. 
WM. HAMILTON CO., LTD., PETERBOROUGH, ONT., CANADA 
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SUBSTATIONS, Outdoor 
os Electric Co., Schenectady, 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 
SUPPLIES, Electrical 


Delta-Star Electric Co., Chicago, III. 
General Electric Co., Schenectady, 


N. X. 

National Metal Molding Co., Pitts- 
burgh, Pa. 

Western Electric Co., New York City 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


SUPPLIES, Telephone 

Southern Electric Co., Baltimore, Md. 
Western Electric Co., New York City 
SURFACING, Steel and Tin 
Erdle Perforating Co., Rochester, N. Y. 


SWEEPERS, Vacuum 


Hoover Suction Sweeper 
Berlin, Ohio 


SWITCHBOARD Supplies 


General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHBOARDS, Light and 
Power 


Adam Electric Co., Frank, St. Louis 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis 


Co., New 


TESTING, Electrical 


Electrical Testing Laboratories, New 
York City 


THEATER DIMMERS 
oe Electric Co., Schenectady, 


TOOLS, Linemen’s 
Western Electric Co., New York City 


TRANSFORMERS 
e Mfg. Co., Milwaukee, 
8 


Duncan Elec. Mfg. Co., Lafayette, Ind. 
Enterprise Electric Co., Warren, O. 
9 Electric Co., Schenectady, 
Kuhlman Electric Co., Bay City, Mich. 
Moloney Electric Co., St. Louis, Mo. 
Packard Electric Co., Warren, O. 
Pittsburgh Transformer Co., Pittsburgh 
Thordarson Elec. Mfg. Co., Chicago 
Western Electric Co., New York City 
Westinghouse Elec. & Mfg. Oo, Hast 
Pittsburgh, Pa. 


Weston Elec. Inst. Co., Newark, N. J. 
TRANSFORMERS, Bel! 
Ringing 


Southern Electric Co., Baltimore, Md. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


TURBINES, Steam 


Allis-Chalmers Mfg. Co., Milwaukee, 

Wis. 

General Electric Co., Schenectady, 
Y 


. N. . 
General Electric Co., Schenectady, | Leffel & Co., James, Springfield, O. 
N. Y 


Krantz Mfg. Co., Brooklyn, N. Y. 

Western Electric Co., New York City 

Westinghouse Elec & Mfg. Co,, East 
Pittsburgh, Pa. 


SWITCHBOARDS, ’Phone 
See Telephone Equipment 


Western Electric Co., New York City 
Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 


VACUUM CLEANERS 


Hoover Suction Sweeper Co., New Ber- 
lin, Ohio 


Western Electric Co., New York City , 


SWITCHES, Flush and Snap VENTILATORS 


National Metal Molding Co., 
burgh, Pa. 

Southern Elec. Co., Baltimore, Md. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHES, Fuse 


Electric Co., 


Pitts- 


General Schenectady, 
N. Y 


Krantz Mfg. Co., Brooklyn, N. Y. 


SWITCHES, Knife 


Adam Electric Co., Frank, St. Louis 
General Electric Co., Schenectady, 
N. Y. 


Erdle Perforating Co., Rochester, N. Y. 


WASHING MACHINES, 
Electric 
Western Electric Co., New York City 


WASHERS, Air 
Spray Engineering Co., Boston, Mase. 


WASHERS, Iron, Steel and 
Mica 


Westinghouse Elec. & Mfg. Co., Bast | Erdle Perforating Co., Rochester, N. Y. 


Pittsburgh, Pa. 


SWITCHES, Oil 


General Electric Co., Schenectady, 


N. 


WATER Wheels and Turbines 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 


* 0. 
Westinghouse Elec. & Mfg. Co., Bast Leffel & Co., James, Springfield, 


Pittsburgh, Pa. 


SWITCHES, Pole Top 


Delta-Star Elec. Co., Chicago, III. 
General Electric Co., 
N. Y. 


SWITCHES, Remote Control 


General Electric Co., Schenectady, 
N. Y. 


TAPE 


Okonite Co., The, New York City 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


TELEPHONE Equipment 
Western Electric Co., New York City 


TERMINALS, Cable 


Dossert & Co., New York City 
Standard Underground Cable Oo., Pitts- 
burgh, Pa. 


WATTMETERS 


See Instruments, Electrical 


Schenectady, | WIRES AND CABLES 


American Platinum Works, Newark 
American Steel & Wire Co., N. T. C. 
Detroit Inaulated Wire Co., Detroit 
General Electric Co., Schenectady, 
N. T. 

Hazard Mfg. Co., New Tork City 
Lowell Ins. Wire Co., Lowell, Mass. 
Moore, Alfred F. Philadelphia, Pa. 
Okonite Co., The, New York City 
Roebling’s Sons Co., John A., Trenton, 


N. J. 
Phillips Insulated Wire Co., Pawtuck- 
et, R. I. 
Rome Wire Co., Rome, N. Y. 
Southern Electric Co., Baltimore, Md. 
Simplex Wire & Cable Co., Boston 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 
Western Electric Co., New York City 
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has the insulation 
warped? 


—and caused unreliable service and 
frequent adjustments of your apparatus? 
BAKELITE-DILECT@ withstands a tem- 
perature of 300 F. and is impervious 
to water and acids. We guarante that 


BAKELITE - DILECTO 


Will Not Warp 


It is the perfect insulation for appara- 


tus installed in battery rooms and lo- 
cations subject to extreme changes of 
temperature. It does not deteriorate 
with age and a sheet -in. thick has a 
dielectric strength of 100,000 volts. 
Sheets, rods, tubes and special shapes. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 


ese ‘J Michigan Ave. DEW YORE- 233 Broadway 
LOS ANGELES—411 So. Main St. 
PITTSBURGH- 316 Fourth Ave. 


DIXON’S 
GRAPHITE 
BRUSHES 


Are self-lubricating brushes 
that will not scratch or score 
the commutator. Sparking, 
chattering and noisy motors are 
unknown when these brushes are 
used. 

It naturally follows that friction 
losses are reduced and that expensive 
shut-downs for commutator repairs 
are avoided. 


Drop a line to our Electrical 
Service Department for booklet No. 


Made in Jersey City, N. J., by the 


Joseph Dixon Crucible Com 
DOK Established 1827 "o : 


M24 
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Poles— 
(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock quick shipment 
20 Different yards 


Cross Arms 
Long Leaf Pine 
Unpainted — Painted — Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 
From Producers to Consumers 


Write for Prices 


The Southern Exchange Co. 


97-99-101 Warren Street New York City 


MOTORS 


Guarantee Service, Efficiency, 


Economy and Safety 


Are you taking advantage of these most im- 
portant factors in your factory, home, or 
sales requirements? If not, let us ex lain 
to you why you should. Peerless Products 
are well designed, both mechanically and 
electrically, which means long life, low op- 
cae expense, and smooth running con- 
itions. 


This enables us to guarantee 
PeerlessMotors unconditionally 


1-4 to 35 H. P. 
Write for Catalogue 


The Peerless Electric Company 
WARREN, OHIO 
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Increase Your 
Frosted Lamp Profits 


Far-sighted dealers have been quick to recog- 
nize the opportunities offered by Etch-O-Lite N 
to increase their profits and decrease 


CONTRACTORS their stocks. 


who keep a strict cost system, find that one item To frost a lamp with Etch-O-Lite is the 
of construction expense may be cut four-fifths by 


discarding wasteful methods for progressive ones. matter of a minute—safe, sure and everlasting 
You know the frequency with which fuses blow 
during construction work. When an ordinary 
fuse blows, it is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a cartridge fuse—fibre shell, metal 
parts—are discarded just because a bit of inex- 
pensive fuse metal has let go. BUT, when an 


ECONOMY 3 F USE Order a small quantity and test it i 


blows, it is renewed on the job at a trifling ex- out carry only clear lamps and make 


pense to do “SAFETY FIRST” duty until anoth- the profit on frosting yourself. 
er overload ruptures the renewal link, whereupon 

the fuse is again renewed. Result—a saving of Put up in 2% lb., 5 lb., and 
eighty per cent. in fuse up-keep cost. Prove it at 10 lb., containers 

our expense. 


Write for Free Samples and for Catalog 11 UNION ELECTRIC COMPANY 


Sole Selling Agents 


ECONOMY FUSE & MFG. CO. PITTSBURGH, PENNA. 


Kinzie and Orleans St. CHICAGO Canadian Sales Agents, Northern Electric Company, Ltd. 
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TRANSFORMERS 
A bank of 28- cycle, 3- 
phase transformers ope- 
rating rotary convert- 
ors, supplying power to 
the lines of the Fort 
Dodge, Des Moines & 
Southern Railway. The 
success of these trans- 
formers in handling the 
exceptionally heavy 
duty required in railway 
work has resulted in 
many repeat orders for 
this type transformer 
from the Fort Dodge, 
Des Moines & Southern 
Ry. Co. of Boone, Iowa. 


MOLONEY ELECTRIC CO. 


FACTORIES: ST. LOUIS, U. S. A. and Windsor, Can. 


NEW YORK CHICAGO 


DISTRICT OFFICES :— 50 CHURCH ST. 


September Ist wi ti 
bone to act with the initiative and decision. 


A few comparisons 


343 S. DEARBORN ST. 


Solve your problem with Hold-Heet goods. 
your customers maximum value and make a big profit for yourself. 


N FRANCISCO 
RIALTO BLDG. 


You can boost the prices but you can’t make them buy 


The prohibitive prices on G. E. controlled heating appliances that went into effect 
Îi only injure that portion of the trade which lacks sufficient back- 


You don’t have to drive your trade away with prohibitive prices 


Hold your trade. Give 


Hold-Heet Combs, Curling Irons and Immersion Heaters retail at $3. 
The lowest competitors sell for $4.50. An advance of 50%. Hold- 
Heet Radiators sell for $6, $7, $8 and $10 against minimum competitors 
prices $7.50, $11, $16 and $22. An advance of 25 to 120%. These 
are big sellers. So are Hold-Heet Pads. All of our goods retail for less 
than any competing line. 


Hold-Heet is a Quality Line 

They are the kind of goods you are proud to recommend and sell, 
for you know they are right. Send today for our complete cata- 
logue. Our prices will surprise you and our goods will make 
friends with your customers. 


RUSSELL ELECTRIC COMPANY 


MANUFACTURERS 


140 West Austin Avenue CHICAGO 
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BROOKFIELD PATENTS 


TRADEMARKS DESIGNS H 

GLASS INSULATORS : ACTUAL search and report as to patentability F REE. f 

\warded gold medal at Panama Pacific 1917 Edition, 90 page patent book free. Tells what inven- § 

International Exposition, San Francisco, tors should know before applying for a patent. Investigate $ 

for low and medium voltage insulators. my patent sales service. Terms moderate. High class i 

THE BROOKFIELD GLASS COMPANY service. Prompt personal service. | 

2 Rector Street, New York, N. Y. GEORGE P. KIMMEL 4 

Northern Electric company PATENT LAWYER 

UMITED 293 Barrister Bldg. WASHINGTON, D. C. 


Distributors, Montreal, Can. 


| 
| 
EVERY coil examined and CONDUITS 


: labeled under the direction 1 , CARCUL4, 
of the underwriters laboratories. KX duct Galvanized. * 
Ignition wire for autos. Electroduct' Enameled. È 2 
i 11 17 š us 
motor boats and aeroplanes. Loomflex Non-metallic. 2 8 
Send er booklet fully describing Genuine Circular Loom’ Non- : 
American Steel & Wire Company metallic. 
Chicago Por Jo W Pittsburgh . Circular Loom Co. 
orcester enver 
Export Representative: U. S. Steel Products Co., New York 90 West St., N. Y. City 
Pacific Coast Representative: U. S. Steel Products Co. 
Sen Francisco Angeles Portland Seattle 


Bare and Tinned Copper Wires VICTOR . INSULATORS 


Magnet Wires The recognized standard of quality and service 

MES: a ae 9 The Locke Insulator Mfg. Co. 

ROME WIRE CO. VICTOR, NEW YORK 
ROME NEW YORK 
BAMSON SPOT ARC LAMP CORD 2 E N N 
me r NEW CODE ( 
= WIRES & OABLES 
3 W metallic devices or HAZAR D M FG. co. 

Sead for sample and catalogue. WILKES-BARRE. PA. NEW YORK PITTSBURGH 


SAMSON CORDAQB WORKS - ° — — Besten, Mase. 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPR 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


Shadow Cord. Lamp Cerd 
LOWELL INSULATED WIRE CO. 
Lowell, Mass. 

N.E.C.S. Wire Telephone Wise 


8 8 


DETROIT 


RUBBE R COVE RED “UNIT Type” Le FUSES) 


R 0 


WIRES 


“Res. U. a Ofise” 


Nay 


n ASK * 
TECHNICAL BULLETINS 


ON ee i 


Enterprising dealers are coi 
nities to better their Piachlieh 


line of Flashlight Cases with the 


Patented New Features 


and our unsu e guarantee. 


business-buildin: PPO 


Novo Mfg. Co., New York 
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kd 
—a big 
a 
Service 
5 eh a Ke 

— — 1 TNA * 
— Westinghouse Mazda Advertising Service is BIG. 
— ý covers all known methods and in proper quantity. 
But its bigness does not consist of that alone. 
The true interpretation of its size is in the personal 

method of applying the service under the guidance 
— —— of an advertising staff experienced and expert in 


' bs advertising 


In that respect it is unusual and 


—ñññññññ— unusually productive. 


WESTINGHOUSE LAMP CO. 
165 Broadway, New York, N. Y. 


Sates Offices and Warehouses Throughout 
the Country 
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ln This Issue: 
Page 


23-32. Electricity's Part in Building and Navigating of Ships H. A. Hornor 
This, the third installment of this series, concerns itself chiefly with the motor 
operated tool equipment of the machine shop, the boiler shop, the plate and 
angle shop, and the joiner shop. The kinds and capacities of tools used in 
each of these shops is given in detail in tabular form. Supplementing the text 
and tabular matter are many illustrations showing the various types of motor 
driven tools for use in shipyards made by American manufacturers. 


a2: Last Chug of the Ladybug. 


41-42. Editorials. 
Shipbuilders’ Plattsburg; Heating of Cables; The Lion and the Lamb; Save 
Food and Coal; Industrial Research. 


43-47. Use of Electric Power in Building the Catskill Aqueduct..... Frank A. Farnsworth 


47-48. National Association of Electrical Dealers and Contractors. 
48-50. Bolstering Up the Power Factor. 
Other Items of Interest: 


33-40. Power PLANT, LINE AND DISTRIBUTION PROB- 55. ELECTRICAL Opps AND ENDs: 
LEMS: Brief tidings for the busy man. 

Operating Methods at Keokuk; High Voltage 56-57. THE TRADE IN PRINT: l 
Induction Type Feeder-Voltage Regulators ; Catalogues and Phamphlets; Trade Gossip; 
“Ready-Designed” Switchboard Panels; Elec- Personal; Association News. 
tric Pumping Plant; Edison Memorial Tablet; 50-65. FROM THE Factory: l 
More St. Paul Electrification; Give Something Freeman Fixture Socket; Selfast Service; 
Electrical This Christmas; Cost Table for Outdoor Cable Terminal; Automobile Heater ; 
Electrical Energy; “Gas & Flame’—3oth Engi- Dead Front Panel Switches; Busbar Bending 
neers; Some Facts About Temperature; Elec- Machine; Compton Quadrant Electrometer; 
tricians and Mechanics Wanted, U. S. Army. Combination Volt-Ammeter; Arrow Standard 

51-52. VIA THE SHEARS AND Pastepot ROUTE: Plugs and Receptacles ; Vacu Flasher; Grether 
Cointaining extracts from the trade press, Hand Electric Searchlight; Automatic Sign 
house organs, letters, and other sources of in- Flasher; Globe and Refractor for Novalux Fix- 
formation. ture; Globe for Novalux Units; Heavy Service 


53-54. NUTS FOR THE KNOWING ONES: Washing Machine; Control Desks. for Electric- 
~~ Question and answers relating to the design ally e 0 Gear; „ 
; ant Switch for Restricte uarters; Inverse Time- 

and operation of electrical machinery. Swit : 
oF Limit Attachment; Home Model Washer; Safe- 


54. I Want To KNOW: 8 
= Queries propounded by our readers. tv-First Switch; Back-of-Board Type Fiel 
54 Out or THE MAIL Bac: Switches; Improved Spraco Paint Gun; Induc- 


From our contributing editors. tion Motor Control Panel. 


MEMBER SUBSCRIPTION PRICE—United States and Possessions, Mexico and Cuba, $2.00 a year. 
Canada, $2.50 a year. Foreign Countries in Postal Union, $5.00. 

CAUTION—Do not pay solicitors, unless they present written authority, with date, from 
the publishers to collect money. 

NOTICE TO ADVERTISERS—To insure insertion, all copy, cuts, etc.. for changes of 


x ey a a TET 1g ` than 
i sements in ELECTRICAL ENGINEERING should reach us not later 
eeun OF THE MONTH preceding date of publication; three days earlier if proof is 
desired. The first advertising forms close promptly on this date. 


NEW or ADDITIONAL advertising not to occupy fixed position. can be inserted in a 
special form up to the 30th. 


Member Audit Bureau of Circulation. 
Entered at the New York Post Office as Second-class Mail Matter. Copyright 1917 by Technical Journal Co., Inc., New York, all rights reserved. 
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Dossert | 
Connectors 


for Outdoor High 
Tension Wiring 


contribute to the neatness of this 
substation and help keep down in- 
—— 2 stallation costs. That is why engi- 
$ neers of Public Service Electric 
Company used them for taps from 
both solid and stranded busses at 
the Bayway Substation, Elizabeth, 
N. J., 13,200v. (ultimate 26.400); 
3-phase to 2400v. 2-phase. Two 
3750 k-va. transformers. They 
knew, too, that ‘‘Dossert’’ would 
maintain their low resistance per- 
manently. 


re 


Cost of jointing heavy conduct- 
ors is cut to the bone when you re- 
place elaborate preparation and 
skilled workmanship by the simple 
tightening of two nuts. 


Our catalog tells the Dossert way. 


Dossert & Company 


H. B. Logan, President 
DOSSERT CABLE TAP 242 West 41st Street, New York 
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Worth Investigating 


N THESE times of labor shortage and other factors that 
make problems for the electrical contractor, nothing can 
help so much as the use of the most efficient materials. 

Well worth investigation along this line are 


Ea Realflex Armored Cable 

and Buckeye Conduit 

In these materials contractors will find the best that unusually 
| 


large facilities and a manufacturing policy that is satisfied with 
nothing but the best can produce. 


Both of them have distinct and decided advantages in the 
matter of ease of installation, rapidity of working, durability, 
and efficient service. 


If you have not already tried them, do so now, and observe 
their performance along these lines. 


The Youngstown Sheet and Tube Company 


(Successor to The Western Conduit Company) 


YOUNGSTOWN, OHIO 


ee — 


2 Mire Some 8 
(BUCKRE TF) 
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111 UNDERWRITERS 
LABORATORIES 
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| You don’t want any “IFS”? or “BUTS” 


—then consider the 


PALMER 


Safety First Enclosed 
Switch and Cut-Out 


There are many safety“ 
switches which, if incor- 
rectly connected or in- 


stalled, make it possible 
for a person to receive a 


It isthe ONE switch that 
supplies such protection 
and which complies liter- 
ally with the specification 
covering classification A, 
Label Service of the Un- 


BEFO shock or burn. 


FUSE SLIDE M ; 
BEFORE SWITCH CA — 


derwriters' Laboratory, 
8 which ‘‘is applicable to 
A striking characteristic switches enclosed in 
—an individual feature metal cases and designed 
of the Palmer is that no for manual operation 
oo. matter how it is connected 
or installed it is impossible to receive either shock or 
burn or to produce a short-circui 
switch or re-fusing the cut-out. 


FUSE sù E 
RE R 


without opening cases 

and so arranged that when cases are open terminals a'e 
dead, eliminating possibility of shock to operator in 
replacing or inspecting fuses.” 


t either in operating the 


F e 


in safety switches YOU use 
| 


| 
| Palmer Electric Mfg. Co., 59 K Street, Boston, Mass. 
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SHERARDUCT was used Architects 
. ; ; Freedlander & Seymour 
exclusively in the magnifi- New York City 
cent Public Auditorium, ‘ E Š 
Sherardized Rigid Steel Conduit 


Portland, Oregon. This 
National Metal Molding @ 


building was opened for 
Manufacturers of 


Associate Architects 
Whitehouse & Fouilhoux 
Portland, Ore. 


Electrical Contractor 
F. A. Bauman 
Portland, Ore. 


the Rose Festival, June, 


Electrical Conduits & Fittings 
1917. 1113 Fulton Building. PITTSBURGH. PA 


Atlanta Boston Buffalo Chicago Dallas Denver Detroit Los Angeles New York Philadelphia Portland salt Lake City San Francisco Seattle Su Louls 
na Bucnos Aires Havana Manila Paris 


Canadian Distributors—-CANADIAN GENERAL ELECTRIC COMPANY, Limited 


> SHERARD 
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The Easiest Time to Sell Factory Lighting. 


l There is no more vital factor in factory efficiency planning than good illumination. The manufacturer 
is beginning to grasp this fact more clearly. Many who have never considered the necessity before now see that 
it is high time to bring their lighting equipment up-to-date. 

This recognition of the importance attached to the lighting question paves the way for the lighting sales- 
man. He can approach his prospective customer with the statement that NATIONAL MAZDA SERVICE will 
Save from 10% to 15% of production costs and be sure of an attentive audience. 

l In your selling activities you will find our booklet, Better Factory Lighting” especially helpful in 
furnishing strong arguments for improved factory lighting. Write for a free copy. 


N OF GENERAL ELECTRIC co. $6 
J NELAPARK CLEVELAND 
Member of Society for Flectrical Development—“Do It Electrically. 
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Put this Star 
Salesman to Work 


¶ Catalog 61A is ready to go out and line up a 
big holiday trade for you on things electrical. 


¶ Here's a magnetic silent salesman that will prove 
the greatest business getter you ever saw. 


o = -m 
¶ Represents you and you only. From cover to 
T - Ir N C e cover. Central Electric is not mentioned once. 


ELECTRICAL | | Si Veo nities 2 fer cover bearing — 
imprint. 


¶ Costs you not a cent. 


@ Write us today with regard 

| to your supply of Catalog 61-A. 

Your name and 
address here 


Central Electric Company 
316-326 South Fifth Avenue 
CHICAGO 


CC ne 


Allis-Chalmers 
Power and Electrical Equipment 


Electrical Generators and Motors of All Sizes and 
Various Types—Direct and Alternating Current 
Generating Units, with Any Type of Prime Mover 


Steam Turbines, Steam Engines, Water Wheels, Gas Engines, Oil Engines 


Exciters, Switchboards, Balancers and Other Auxiliaries, Synchronous 
and Induction Motor-Generator Sets, Synchronous Converters, Distribut- 
ing Transformers, Power Transformers for Any * to the 
Highest in Transmission Service. 


AANA 


SALAAM 


= Allis-Chalmers Manufacturing Company 
8 Milwaukee, Wis. 


District Offices in All Principal Cities 


F OANA = 
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Factory & Mill 


II 


Stop the Light Leaks 


aa 
lncrease Production 


It has been demonstrated again and again, so often 


that it has become an axiom, that good lighting pays. ne t 


Why does it pay? * 4 55 6 1 
Because it affects profoundly the total factory produc- II 
tion on the one hand, and the earnings of the employe 7 | 


on the ot her. 


Proper illumination 1S impossible without proper re- SS 
flectors. The present day type “C” Mazda Lamp makes 
it imperative that the right reflector be used for each sort 
of lamp, and for each class of work. 


Benjamin Shade Holder Reflectors fit into this field 
by reason of the fact that they are designed, cach of 
í them, to accomplish a particular purpose in li-hting. 

4 is et 8 Type S“ Shade Holder Reflectors shown here pro- 
err e SV! > c} ing bili y R oc 5 O AE 11 A ad 
ain vide easy interchangeability. Ice loctors are also Jurnisne 
with built-in holders for use with any type o socket. 
T 
i 


‘ 


We invite inquiry on the subject, and our [luminat- 
- E i ae fi h A A 1 me ae R 
ing Engineering Staff is at the service of those intereste 
in factory and mill lighting. 


Benjamin Electric Mig. Co. 


114 Liberty St. 120 S. Sangamon St. 590 Howard St. 
New York Chicago San Francisco 
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DUNCAN 


WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
| Lafayette, Indiana 


~~ 


So LIK. SAV KA _ SOG 


Hot Water Quick as a Flash 


All over your selling-field people are looking for a hot 
water-heater that is inexpensive to buy and use, is easily 
installed, can’t be upset, has no live or hot parts exposed, 
and is sure to be turned off when not in use. When you 
offer them a 


“GEYSER” Electric Hot 
Water Heater 


it's as good as sold. just a tum of the hardle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 
is a GEYSER dealer we forward them to him. Are you 
in line for this profitable year-round business in your locality ? 
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Write to-day to 


Bridgeport Electric Manufacturing Co. 
* | Easily attached to any 
geport 2 Connecticut pipe replaces the reg - 


| | ular faucet. 
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G-E Equipment Helps Build 
Most American Automobiles 


tar Back of the Hudson Super Six stands an engineering 


organization noted for its excellence the world over. 


This organization built a splendidly modern electrically 
equipped factory which receives its power from the 
Detroit Edison Company. This power is generated, 
transformed and applied by Curtis turbines, trans- 
formers, motors and control equipment manufactured, 
in nearly every case, by the General Electric Company. 


Most of the power used in the automobile industry 
today, and since its inception is generated, transformed 
and applied through G-E apparatus. 
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A BUILT-IN SER. 
VICE GUARANTEE 


When giving the salesman instructions, the dealer 
finds it very much worth while to 
explain the value, as a sales help, 
of the Robbins & Myers Motors 
on the machines which are 
equipped with them. 


The dealer recognizes the Rob- 
bins & Myers Motor as a built-in 
service guarantee, and realizes 
the importance of having every 
salesman point out the motor to 
prospects who are considering an 
electric-driven machine which is 
R. & M. equipped. 


The R. & M. Motor helps the 
sale by its effect on both the sales- 
man and his customer. 


It gives the salesman absolute 
assurance that he can guarantee 
the customer satisfactory service 
from the machine, and it gives the customer confidence in 
what the salesman tells him. 


Years of persistent advertising in magazines which reach the general public has 
made R. & M. motor quality known to everyone. It has driven home the fact that the 
manufacturer who selects R. & M. quality in the motors he uses is the kind who is 
building his product on a quality basis throughout. 


In selecting a line of washing machines, suction sweepers and other power devices, 
dealers find it well worth while to consider the sales advantage of the R. & M. Motor 
equipped machine. 


The Robbins & Myers Company 


SPRINGFIELD, OHIO 


Robbins & Myers Motors 
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NOW READY 


INTERIOR 


Electrical Tables 
and Engineering Data 


A collection of useful tables and practical hints for electri- 
cians, foremen, salesmen, estimators, contractors, architects 


and engineers. 


The subjects are arrar ged in alphabet- 
ical order. Its scope is limited to 
p actical information which is daily 
called í r, but seldom available at 
the time most needed A arge num- 


ELECTRICAL 


ber of tablesare i ruvided to assis: in 2 TABLES anD 
the calculation of a most every con- ENGINEERING DATA 
ceivable probl. m with which con- š a a n a 
. at · vetion men have to deal, thus sav- a 
And Systems for Electric ing many hours of tedious figuring. 
light and Power Service at 
: 3 l This beok contains „ beolutely no re 
A Manual of Practice for theoretical discussiors, and is in- SEES 
Electrical Workers, Con- tended simply to furnish the elec- 85 
tractors, Architects and trician generally with a reference 
Schools. and table book which can be conve- E 
By Arthur L. Cook, niently carried in the pocket. 1 
Pratt Institute 4 
This book is packed with useful information—every- f 
thing that you should k r a} rctems f TERRINE Cloth, $1.00 3 
ing that you should know about systems for electric light a 
and power service. It will answer almost every question Leather, 150 N 
that is liable to come before you. Send for your copy- 
today. 


426 pages, 4% x7X, illustrated. 
TECHNICAL JOURNAL CO. | 


Flexible Binding, $2.00 net. 


Technical Journal Co. Woolworth Bldg. New York 


Woolworth BIAS. New York City 


* — . a SE Anm 


“I want tobacco just as much as bandages and socks, 
So drop your contributions in my old tobacco box!” 


Light a pipe for our boys in the trenches! 


The English „Tommies' have their pipes kept filled by the folks at home. The French 
“Poilus” never want for a smoke— their friends are on the job.“ The Anzacs“ have 


all the tobacco they can use sent them by their loved ones. 


send l.ttle packeges of happiness to our „Sammies in the 
e toe, the- e boss suffer privation, homesickness, 
bacco they crave and need. 


And now the time has come for Americans to 
trenches and our “Jackie.” with the fl-et. Besides frcing th 
loneliness. They are defending our lives and fortunes. We must send them the to 


25c sends a big package of tobacco 


e Tobacco Fund,” and enough tobacco 


Send right now 25 cents to the “Our Boys in Franc 
k will be forwarded at 


and cigarettes to make one of our gallan: defenders happy tor a wee 


Ker < once. $1.00 keeps our brave defenders nappy for a month. Prominent magazines and 
TOBACCO fun- < n newspapers stand back of this move ment. he War and Navy departments endorse it. 
25 W, 44th N. LY. * The space for this advertisement is given free. 
Gentlemen: 9 

l want to do my A A WAR SOUVENIR FOR YOU- feature of this Fund is that in each package is enclosed a poet card ad- 
part to cheer up the 0 dressed to the donor. If these come back from those whore dreary c&ye le Leen cheered Ly your kindness, they will 
American soldiers who A be war souvenirs you will treasure forever. 
Fes fighting my battle in O SEND YOUR 25c NOW Dive into your pocket. Out comes a quarter. Mail it at once—currency, stamps 
France. If tobacco will do * or money order. The quicker it comes, the quicker our boys will have their smokes, A similar fund in England has 
it, I'm for tobacco. A sent over four million packages to soldiers and sailors. 
(Chech Below Hew You Desire to Coatribate) 0 $1 a month keeps e soldier supphed w i becco for the duration of the war. Send your contributions or 


I send you herewith...... my 2. make your checks payable to 


UR BOYS IN FRANCE TOBACCO FUND” 


I enclose $1. I will adopt a soldier and 


send you $1 a month tosupply him with 
smokes” for the duration of the war. 25 W. 44th STREET, NEW YORK 
Name 444444 

Ad Ireꝶss „„ „„ „„ „„ „„ „ „ „ 
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Be sure it's 


‘DURADUCT | 


(Reg. U. S. Patent Office) 
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In order that you may easily iden- 
tify Duraduct, we weave a black 
thread along the white interior 


Va Os — rere cen mc cce mm ene cmmcccececn en nceme cece wceemescersceecceesneenenseseseneeseneseseneseeneseseseceeses 


000 “roller bearing” wire way. 
8 i This is your guarantee that you are 
a i getting the best. 
ae All good jobbers sell Duraduct. 
ne TUBULAR WOVEN FABRIC COMPANY 
i MANUFACTURERS, PAWTUCKET. R. I- 
15 GENERAL SALES AGENT- A. HALL BERRY 
3 71-73 Murray St., New York 
gl 9 So. Clinton St., Chicago 
REU NORTHERN ELECTRIC COMPANY Distributors for Canada 
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j 
= 
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9 E BLACK DOTTED LINE IS THE MARK or ez 
a rane . f TT 7 To Misses URADUCT o*"""""" L 
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They Stand The Test 


No-Spark Carbon Brushes, subjected to every test in which most brushes fail, will substantiate all we claim for them. 

“No-Spark” Carbon Brushes make all brush contacts frictionless, permit the machine to run noiselessly at its maxi- 
mum efficiency, and reduce wear on the Commutator ninety percent. 

These brushes wear smooth, take a high polish and produce a rich chocolate color brown gloss on the surface of the 
Commutator, due to their unsurpassed qualities and latest development in sparkless and frictionless commutation. 

“No-Spark” Carbon Brushes will save Commutator repair bills enough to pay your brush bills several times over. 
You can readily see that a machine running free of sparking, heating and cutting will reduce the wear on the Commutator 
—meaning an elimination of annoying delays. — 


“NO-SPARK” CARBON BRUSHES 


will carry at least one-half more load than the next brush in existence, and their perfect and permanent self-lubricating 


qualities have never been approached. 
They will not chip, split or break, and are moisture-proof. 
Prove these claims to your own satisfaction. If you are looking for a perfect brush send for a set. 


CALEBAUGH SELF-LUBRICATING CARBON CO. '%°3,Columbla, Avenue 


Light Diffusion that Benefits the Eye 
Without Robbing the Light 


of its Power 


Gives greatest eye comfort. 
Make this unit the basis for 
your stock of the Best Selling, 
Most Satisfactory Lighting 
Units in the market today. 
With it you can build to suit 
your customers — units of 
greatest radius illumination, 
in plain or decorative design, 


for exterior. interior domestic 
or commercial use. 


The interchangeability and 
adaptability of these units 
allows you to have in stock 
a complete range for every 
need, without a large invest- 
ment. 


Send for new catalog. Liberal discounts to ſob- 
bers, Dealers, Central Stations and Consumers. 


LUMINOUS SPECIALTY COMPANY 
INDIANAPOLIS, IND. > 
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Reliability: A modern transformer, properly con- 
structed and used, should render satisfactory and unin- 
terrupted service for twenty years, unless some accident 
befall it, with no material change in its operating character- 
istics. 


Understand, we can't guarantee that any specific 
individual Kuhlman Transformer is positively going 
to last that long. We could no more say that than 
we could say positively that we ourselves are going 
to live 20 years. We can’t tell what unforeseen 
accident may put an end to either the transformer 
Or to us. 


BUT we do know that each and every Kuhlman 
Transformer is designed and built with the twenty 
year idea in view. We know that it has the rugged 
construction, simple mechanical layout and quality 


| * Ke materials the twenty year transformer needs. We 
ert l know that careful design, the generous use of material 
Sas a and skilful proportioning of same will effectively re- 
s 


To à duce every operating characteristic that might cause 
deterioration. We can’t say that ANY particular 
Kuhlman Transformer will yield twenty years of ser- 
vice. But we do know that MANY of them WILL. 


Kuhlman Electric Co., Bay City, Michigan 


New York, N. Y. Buffalo, N. Y. > Toledo, Ohio Minneapolis, Minn. Charlotte, N. C. 
114 Liberty St. 280 Carolina St. 27-32 St. Clair St. 21 N. Sixth St. Commercial Bldg. 


LR S 


* 
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Where Guesswork ` 0 
Has No Place 


Every factor that can bear upon their service- 
ability is analyzed and tabulated as a preliminary 
to the developmen: f 


eslon : 


Indicating Instruments 


So far has this Company carried | 
| | its determination to achieve | 
WWW | the retical perfection in | z 
its Instruments, that Ji i 
i 
i 
j 


the tools and the 
very materials used 
are themselves 
Weston Products. 
Westen Electrical 

in- trument Co. | 
51 Westen Av., Newark, N.I. 


| 
1 
28 Rranen Ofen in |i 
A larva i 
| 


th r iia, 
Write for particu- 
lars regardins 
W ston Models de- 
aigned for any 
feld of Irdi at- 
ing Electrica ! 
Veaanrement | 
that inter- | | | 


ests you. 


Mee 24) A.C, ard DLC, Valtmeter 


If You cannot Fight— Unite 


with 100,000 thinking Americans by joining in 
the work of the National Security League 


a 
8 Its objectives are: | 
ere 1 To support every plan of the President for the effective 


ct of the war. 


2 To bring to the people knowledge of universal military 
traming: 4 in 
3 To present throughout the land, on platform and by 
pamphlet, facts as to why we are at war, what peace Yi} 
ith victory means, and the needs of the nation, after bats 
the war, for efficient government and for a higher quality 


of civic service by all Americans. 


The best equipped repair 4 

shop in the U. S. would A 

not be putting it too strong. : 
kd 


We have definite plans for this work directed by experts but we abso- 
lutely need financial support. We must double our membership: It is 


25 years of experience in the man- 
the best work civilians can do for their country. 


ufacture of armature and field coils 


and rewinding and rebuilding the 


Join NOW we 


my 


various makes of electric machines. 
| We carry a large stock of magnet 
o 


NATIONAL‘ ‘wATIONAL« 
“SECURITY - Dues $1, $5, $25, $100 eae 
wire for emergency calls. Try us. ae and over 8 


Write for Literature 


s; CHATTANOOGA 
=f ARMATURE WORKS 
CHATTANOOGA, TENN. . 


National Security League 


31 Pine Street, New York ! 
Branches Everywhere The League is Non- Political | 
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NEW AND DIFFERENT 
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roared The whirr of the sewing machine is heard now in practically every home. eae bl 
Due to changed conditions, women are doing their own sewing. 3 ae 
That means a big demand for sewing machine motors—and a big oppor- ne 
tunity for you to secure the bulk of the trade by handling the 
SEWING 
MACHINE MOTOR 
Dumore sales are easy tur its admirabie motor whi-h will make splendid profits for 
qualities give it a ready place in the mod- you. We are willing to back that con- 
ern equipment of the everyday home. fidence by a free trial offer. We willsend 
You can sell the Dumore at the same price one on approval. You display it in your 
Stays being asked for motors of lower quality window—show it to your trade demon- 
„% „ and efficiency —and every sale means a strate it on a machine and if your sales i 
rigidly in better profit to you. do not satisfy you at the end of 30 days. Drops into 
place We know that it is an excellent little ship it back at our expense. cabinet 


request. 


Where can you lose out on 
such a proposition? 
us today stating voltage of 


your current. Literature on 


Wisconsin Electric 


2805 Dumore Bldg. Racine, Wis. 


Write 
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The New Westinghouse Type OD 


Safety Fuse Box 


77 Pe 
Av 4 f Lt ve. “4, 


Heavy Spring Contacts 


Expulsion-lype Fuse Tube 
the only Jive parts. 


held in clips. Easily de- 
tached wilh one hand. 
Clips do not carry any 
current, 


/ 


Toggle-Lock Positively 
holds door closed and WS 
insures contact. 


Ohe Screw 
Terminals in K 
ine with bushings. 


Porcelain Expulsion 

[> Bushing, with large 
opening close 

nder fuse tube. 


Extra-Heavy 
Porcelain Bushings, 


Pillar Porcelain 
Insulator 


Door Reinforced 
at top and bottom 
to prevent warping 


— — 


Safe because when the door is open the 
fuse tube is entirely disconnected from both 
line and transformer, and can be handled with 
bare hands with absolute safety. 


Easy to Install because light. in weight and 
provided with cross-arm hanger.— 
Leads are clamped firmly in double- 
screw terminals without soldering. 
Convenient because the blowing cf 
a fuse is indicated without remov- 
ing the fuse tube for inspection. 

Capacily up to. 30 Amperes, 7500 
volts. Size: 714" wide, 734" deep 
including overhang of roof, and 
1334" high. Weight: 10 pounds. 


\ 


| 2 an 


4 | j 
Strap-lron * 1 

Cyoss-Arm 80 

Hanger ite 


Bottom view 
showing clamp 


for holding Shipments at once from stock. 
* discharge Send for Descriptive Leaflet 3988 
indicator under for full description and pric 809 


expulsion bushing 


Westinghouse Electric & Mfg. Co. 


Sales Offices in All East Pittsburgh, 


Large American J 
Cities Pennsylvania 


Westinghouse 


$ 


Treating of the Theory and Practice of Electrical Generation 
and Transmission, and the Utilization of Electrical Energy. 


Technical Journal Company, Inc., New York 


Copyright—All rights reserved 
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ELECTRICITY’S PART IN BUILDING 
AND NAVIGATING OF SHIPS 


By H. A. Hornor, Electrical Engineer 


As shown on the following pages, this, the third installment of this series concerns 
itself chiefly with the motor operated tool equipment of the machine shop, the boiler 
shop, the plate and angle shop, and the joiner shop. The kinds and capacities of tools 
used in each of these shops is given in detail in tabular form. Supplementing the text 
and tabular matter are many illustrations showing the various types of motor driven 
tools for use in shipyards made by American manufacturers. 


No Belts in Modern Shipyards years not being as progressive as the shipbuilders, there will 

Except for a group of small machine tools, no belts are seen be found machines on which the motors have been mounted 
in a modern shipyard. Each machine carries its independent and operate the cone speed changer by means of belts; but 
motor and can be located in the most convenient place in the it is doubtful whether this practice will ever be necessary 
shop without interfering with the handling of materials. in the future, for the tool builder has not only caught up with 
There are naturally some old applications which may still be the shipbuilder but is on the way to keep well ahead of him 
seen, and strange to say are sometimes duplicated, but such 
cases are rarer than those where the belted machine is dis- 


Time limit acceleration type automatic motor starter for single 
blase and polyphase motors. The Cutler-Hammer 
Mfg. Co., Milwaukee, Wis. 


carded and direct drive substituted. That direct electrical e ope- mal mane mahne Toul croire pox! 
drive has conclusively established its supremacy in shipyards The Cutler-Hammer Mfg. Co., Milwaukee, Wis. 


is demonstrated by the fact that the intermediate steps be- ee i 
tween the leaker belt and the motor drive did not last in the rapid development of electric drive. And it may not be 


long. The motor soon proved its reliability and has now cout of place to add that the electrical manufacturer is ever 
the position of a necessity. The machine tool builders in past \pushing forward the tool maker. 
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Motor Equipment of the Principal Shops 
To consider properly the electric power requisite for oper- 
ating the individual shops of a shipyard it would seem ad- 
vantageous to establish some means of comparison so that 
anyone who desires may calculate at least approximately 
about what power and what number of machines he may need 
for the particular plant that he has in contemplation. Let it 
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—in short, do everything except make castings. Let it also 
be conceded that the plant will be of sufficient size to build 
say twelve or thirteen 5,000-ton ships a year; that is, a 
yearly gross tonnage of 60,000 to 65,000. Such a vard is to be 
equipped for building only merchant vessels, but merchant 
vessels of any size from 5,000 tons to 13,500 tons, and differ- 
ing in type from an ordinary freight ocean steamer to a pas- 


wu 
ay! : 


k 


The Cutler-Hammer Mfg. Co., Milwaukee, Wis. 


Hand operated drum type controller in shipbuilding machine shop. 


senger and freight transatlantic or transpacific liner. With 
these limits fixed it can be readily seen that if anyone con- 
templates a different shipyard he merely needs to omit those 


be assumed that the owner of this shipyard intends to build 
his own main propelling machinery, that he will purchase in 
general his auxiliary machinery, will build its boilers and con- 
densers, fabricate all his structural steel, and do all his own 
joiner work, pattern work, electrical work, blacksmith work 


Gravity type no-voltage release motor starter. Ward Leonard 


Electric Co., Mt. Vernon, N. Y. 


Heavy duty reversing armature speed regulator with interlocked 
overload circuit breaker. Enclosing cover removed. 
Ward Leonard Electric Co., Mt. Vernon, N. P. 


shops and reduce the equipmest accordingly. For example, 
if it were decided not to build passenger vessels and to turn 
out only freight vessels and oil tankers, the joiner shop 
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Plate bending roll for use in shipyards. Joseph T. Ryerson & Son, Chicago, III. 


TS ee 


Electrically operated O-CE com, sor made by Chicago 
Pneumatic Tool Co., Chicago, Ill. 


Universal miller with full equipment. The Kempsmith Mfy. 
Co., Milwaukee, Wis. 


Selective head lathe, 14-in., with motor in leg. Lodge & Shipley Pratt & Whitney vertical shaper. Niles-Bement-Pond Co., 
i 1 ; New York. 7 


| Machine Tool Co., Cincinnati, Onio. 
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could be entirely dispensed with. If the limits of tonnage 
per ship, that is to say only 5,000-ton vessels, were definitely 
set, the various shops could be reduced in size and much of 
the equipment in them now to be outlined, could be either 
omitted or brought down in size and power. 


Hartness flat turret lathe. Jones & Lamson Machine Co., Spring field, V1. 


TABLE 1. 
Tools in the Machine Shop 


No. Type H. P. per Total 
machine FH. P. 
1 24 in. Semi-automatic turret lathe .... 3 
1 42 in. x 42 in. Xx 14 ft. Planing machine. 7.5 
1 32 in. x 32 in. Xx 10 ft. Planing machine. 5 
I 72 in. x 72 in. x 28 ft. open side planer 30 
1 10½ in. Slotting machine ............ 3 
1 24 in. Slotting machine ............... 7.5 
1 36 in. Shaper it(t᷑t i 7.5 
2 42 in. x 30 ft. Engine lathes ........ 10 20 
2 32 in. x 30 ft. Engine lathes ........ 5 10 
6 24 in. x 18 ft. Engine lathes ........ 5 30 
I §0 in. x 60 ft. Engine lathe .......... 723 17.5 
1 4 ft. Index drilw;jœ g[ͤLç qq 3 
1 30 ft. Index. dril·(·[UMP pw ö ꝛÿ .. 3 
4 6 ft. Arm radial drills .............. 3 12 
1 Horizontal drilling & milling machine 3 
2 Horizontal drilling & milling machine 5 10 
1 16 ft. Horizontal duplex m'l'g. machine 20 
1 Vertical milling machine ............ 5 
1 No. 5 Plain milling machine 5 
t No. 5 Plain milling machine. 10 
1 Band sawing machine ................ 3 
1 6 ft. Vertical boring machine 10 
1 16 ft. Vertical boring machine 157.5 22.5 
1 Triple-head bolt cutter .............. 3 
1 4 in. Single bolt cutter .............. 5 
1 42 in. boring and turning machine 3 
Miscellaneous tools on shafting for ma— 
chine tool shop tool room ...... 10 
CCC 268.5 


Four Main Shops 


The four main shops are the machine shop, the boiler shop, 


the plate and angle shop, and the joiner shop. These will be 
treated in the order named. 
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Machine Shop 


Table 1 gives the number and types of machine tools generally 
driven directly by a motor, or motors, attached to the tool. 
Line shafting driven by motors transmits power for group tools 


ie 
* so 


€ 


Radial for heavy work. Height of column 31 in.; radius erm 
12 in., S-in. feed. The United States Electrical 
Tool Co., Cincinnati, Ohio. 


and in the tool-room for grinding, redressing, and like re- 
pairs. These machine tools are so located and the materials 
brought to them are so light in weight that overhead cranes are 
not necessary and therefore there is no interference between the 
belts, shafting and handling devices, a point that is seriews 
in the large spaces of the shop. This same condition applies 
to the brass finishing department where a number of small ma- 
chines, intermittently uscd, are grouped on one line shaft. 
The illustrations show clearly the cleverness with which the 
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Edging and ripping saw. American Wood Working Machinery 
Co., Rochester, X. P. 
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Endless bed single surfacer, 30 in. by 12 in., without sectional 
chip breaker and rear pressure roll. American Wood 
Working Machinery Co., Rochester, N. Y. 


1901 maker and the electrical manufacturer have developed 
both the method of mounting the motor and the convenience 
and safety of the control. To obtain some idea of the trend of 
this development on the part of the two indebendent parties, 
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Direct connected motor driven air compressor installed in tlie 
plant of J. F. Duthie & Co., Seattle, Wash. This drive 
supplies air for operating pneumatic tools. 
Ingersoll-Rand Co., New York. 


an article will be found in the General Electric Review for June, 
1917, by W. L. Merrill, reprinted in the Electrical Age for Au- 
gust, 1917. He clearly asserts that the “built in ” motor, that 
is, the motor made integral with the tool, in distinction to the 
use of a separate standard motor, has shown great advantages 
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. 12 hown to the right. Whitcomb- 
Planes . ; rated by electric motor. Startiva bor and speed controller are s 
e Haide! Machine Tool Co., Worcester, Mass. 
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and that this method is gaining 
in favor with the manufactur- 
ers of many types of machines. 

Of the large tools in the ma- 
chine shop, the planer and ver- 
tical boring mill have received 
considerable attention in the de 
velopment of special electrical 
features. The planer requires 
a very quick reverse motion to 
bring the working table back 
to starting position for the next 
cut. By reason of this action 
a direct- current motor must 
have the characteristics of good 
commutation on reversal 
light load and high speed. 

For this class of service the 
electrical designer provides an 


with 


Pond 48-in. reversing motor planer. 


interpole motor with a compensating winding on the main poles 
This winding is so calculated that it operates in opposition to 
the armature winding. In this way the armature reaction is 
counteracted and the motor will function with satisfaction a. 
regards commutation over a large range of loads. It is of in- 
terest to note that this feature of design has made possible the 
handling of steel rolling mill loads by the electric motor. Tt 15 
also of importance in the design of railway generators. 


Push Button Control 


In conjunction with this type of motor on a planer, there is 19- 
stalled a complete push button automatic control so that the o+- 
erator after adjusting his speeds and feed to the proper out 
simply pushes the button and the table moves forward and 
back, the tool automatically feeding until the operation is fin- 
ished. A similar but more elaborate control has been devel- 


oped along these lines for the vertical boring mill. The com- 


Light-roll “Boss” timber sizer. 


Niles-Bement-Pond Co., New York. and 


Selective head lathe, 24-in., with belted motor drive. 
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American Wood Working Machinery Co., Rochester, N. F. 


plication involved is due to the 
fact that a cylindrical piece of 
metal may need turning down 
on both the inside and outside 
of the casting. This must per- 
mit of control both on the out- 
side and inside of the work. It 
the cut is entirely around the 
circumference all is plain going, 
but should it be desired to take 
a partial cut on the circumfer- 
ence, a certain sector of arc, 
then recourse must be had to re- 
versing planer automatic con- 
trol. This can be and has been 
accomplished, and it is under- 
stood that the operation of 
such control has been satis fac- 
tory and profitable but it is not 
considered necessary except un- 
der the stress of relieving other 
machines when congested. In 
contemplating the installation 
of such tools the main points 
of automatic control must not 
be forgotten; namely, the eco- 
nomical use of electric power. 
the reduction of upkeep, the 
safety to operator, and the re- 
cording of performance. The 
last named refers to the scien- 
tific operation of the tool, the 
correct observation of results. 
improvement in efficiency 
of production. 


Motor 
mounted on head. Lodge & Shipley Machine Tool | 
Co., Cincinnati, Ohio. 
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Locating the Tools 


The location of tools in the machine shop is a specialty that 
pertains to those who govern the shop and run the entire plant. 
It is established practice that the materials to be worked upon 
shall travel through the shop in a sequential manner and by 
orderly routine. The location of the tools must. follow some 
such design. After this is settled the electrical man can have 
almost the entire say as regards the location of his distribution 


Automatic starter operated by 

push button. Ward Leonard 

Electric Co., Mt. Vernon, 
N. Y. 


panels. This he determines again by his load calculations, find- 
ing the general centers of distribution. The single main run- 
ning from these distribution panels should not control too many 
like machines or different machines which bear upon each other 
in the process of the work. Naturally, the large machines will 
have independent mains. In certain cases it may be good prac- 
tice to feed the two or three motors of one large machine from 
different feeder systems, but such cases are particular ones, and 
full detail information should be secured before decision is 
made. Taps should be taken off the mains at selected points 
terminating at receptacles so that portables may be used on the 
power system for small operations to perform some accom- 
panying tool work, and with a small tool this operation may 
take place while the large machine is functioning as usual. 
Such portable tools are of additional advantage in the case of 
overhauling the large machine tools. 


Table II 
Tools in the Boiler Shop 
No. Type H.P. per Total 
machine H.P. 
1 28 ft. plate planer 20 
4 6 ft. Arm radial drills ................ 3 12 
1 16 in. Radial countersinking machine 3 
L-42 in. e Fen we 7.5 
1 Horizontal bending roll... 30-30 60 
I Vertical bending roll ................. 50-50 100 
1 Machine for cutting circular and elip- 
tical holes ......... EEE ee 5 


Total H. p. 207.5 
Boiler Shop 


Table II lists the machines with direct-connected motors in 
the boiler shop. There are fewer applications here for refined 
speed control or the working necessity for automatic control. 
In general the machines are bulky in character and perform 
heavy work. Therefore the horsepower load is not very much 
less than that of the machine shop. Of the tools enumerated the 
rolls both vertical and horizontal do require some speed varia- 
tion but not adjustable speeds or great range of speed. The 
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usual purpose of these tools is to form the steel plates into an 
arc of a circle so that the circular drum of the boiler may result. 
To perform this function the steel plate must be worked in the 
rolls until by careful measurement it is fashioned to the proper 
radius. This operation is one consisting of a number of “stops 
and starts” interspersed with frequent reversals. As such ma- 
chinery is comparatively special, automatic control is not usual- 
ly applied to them but it would seem that the operation was con- 
ducive to the application. 


— N 


Hartness lathe, 3 by 26 in., with motor drive. Jones & Lamson Machine Co., 


Springfield, Vt. 


A boiler shop tool not listed in Table II, because 
considered essential to the imaginary plant adopted for 
this discussion, is a multiple boiler shell drill. When the 
plates for the boiler are formed in circular shape, the shell is 
then dropped between the three upright movable arms of this 


Panel type controller with overload and no-voltage release and 
fused line switch. This provides 20 steps of regulation in 
the field circuit and eight steps in the armature circuit. 
Ward Leonard Electric Co., Vernon, N. Y. 


tool, each arm of which carries a bracket movable in an up and 
down direction upon which are mounted four spindle drills. 
The bracket on these arms is of sufficient strength and size 
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to permit an operator to stand and manipulate the drills. As 
the arms work radially around the boiler shell, 12 holes may be 
drilled at one time. On the lower part or base of this tool may 
be seen a harp of trolley wires which forms a complete circle 
permitting the arms entire freedom in working around to any 
position. Each arm bracket carries a motor for operating the 
drills, and a mechannical ratchet lever gives the motion and ad- 
justment to the upright arms. It is conceded that this tool re- 
duces the time of performing this operation over the old method 
about 100 percent. The “soapy water” system which is used to 
cool the drills is supplied by an independent motor-driven pump 


i\ 


— 


ENGINEERING 


NOVEMBER, 1917 


Plate and Angle Shops 

Table III lists the tools in the plate and angle shops. These 
shops fabricate all the steel plates and shapes and assemble this 
material preparatory to its erection on the stocks or ships ways. 
Under the templet system this steel material is all marked as to 
the location of holes, where and how to be cut, planed, scarfed, 
punched, etc. The templets are taken from what is called the 
mold loft floor; that is, the ship’s lines are taken from the 
model, or “offsets” and laid out full size on the floor. The 
measurements are then carefully checked or “fared up” in the 
language of a loftsman. From the lines on, the mold loft floor 


Bulldozer for use in shipyards. Joseph T. Ryerson & Son, Chicago, Ill. 


Table III 
Tools in Plate and Angle Shop 
No. Type H.P. per Total 
machine H. P. 
1 Angle bending and bevelling machine.. 30 
1 6 ft. Radial arill .............0....... 3 
2 Coll Saws. ase sials aking alaa 3-7.5 21 
t Friction saw nns da take Sewine 40 
1 100-Ton punch 30 in. gap ............ 5 
2 100-Ton punch 18 in. gap ............. 5 10 
2 Horizontal punches 12 in. gap ........ 7.5 15 
1 14 ft. Radial countersinking machine .. 3 
Double angle shears .................. 10 
1 Angle and tee bender ................. 15 
2 Notching machines 10 20 
T Scarfing machine · [ Vi. 10 
2 30 ft. Plate planers qq 20 40 
3 Radial countersinking machines ....... 3 9 
1 30 ft. Horizontal bending rolls. 20-35 55 
2 6 ft. Radial drills .................... 3 6 
I Shears 22 in. gap aoao LLL. 5 
Total H. P. 207 


the templets in full size are built. 


In some cases these are made 
of wood, in other cases of paper, usually depending upon the 
amount of use to which the templet is to be put. Of course for 
material that has to be furnaced they would be made of wood. 
These templets are then sent to the plate and angle shops, or 
specifically to the laying out department where the holes are 
center-punched and the “process marks“ on the templets painted 
on the actual steel material. From the laying out department this 
material passes through the two shops, the large parts are 
riveted together in the assembling department, and then they 
are transported to the ship sheds. 


Induction Motor Drive 

In these shops there is no real need for speed control of any 
kind. All the tools can run at constant speed and the applica- 
tion of the alternating current induction motor is most apt. 
There is only one noteworthy exception, the same as has been 
mentioned in the boiler shop; namely, the large horizontal bend- 
ing rolls. Such tools as punches, angle and tee benders, planes, 
counter-sinking machines, and shears, are usually operated by 
the flywheel method. This design consists of a flywheel and 
gears which, when the flywheel has attained enough speed, per- 
mits a release of the stored energy at the instantaneous moment 
of actual work. Thus the only important thing for the elec- 
trical engineer to remember is that the applied motor should 
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have good starting torque so that the motor will overcome the 
initial inertia of the flywheel. If it is able to do this it will 
easily perform the work, for the horsepower at the instant of 
work is small as well as intermittent. 

As a type of development in tools of this character perhaps 
the punches have received the greatest attention. In the old 


- 
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Motor driven slotter. Niles-Bement-Pond Co., \cw York. 


design of stationary punches it 
was necessary that the work be 
brought to the tool. This re- 
quired a number of men to han- 
dle the plate. These men were 
further needed all during the 


operation of punching the 
countless holes, as the plate had D A 
to be manually changed in posi- 
tion for every hole. When one 
plate might have as many as 
1200 or more holes it can easily 
be appreciated that this method 
was worthy of studied improve- 
ment. This came in the logical 
thought of designing automatic 
punches instead of stationary 
punches that would move to the 
work in place of having the 
work pushed at them. The 
Source of power for this opera- 
tion was water under pressure. 
By the working of a pair 
of levers the punch would 
move itself within a work- 
able radius of action and, by 
the skillfulness of the op- 
erator, the plate itself could be moved on the table by tempor- 
arily engaging the punch tip proper in one of the already punch- 
ed holes and then moving both the punch and its work. In this 
manner there resulted not only a large gain in the number of 
holes punched but also the elimination of three or four men for 
handling the work. In a later article of this series, under a 
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Motor driven 27-in. high duty lathe. The American Tool Works 
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heading Special Machines of Interest“ will be described anoth- 
er method of accomplishing this result with stationary punches. 
The usual method for the release action for actuating the ma- 
terial is by means of an electric plunger magnet located on the 
head of the punch and energized by a push-button switch of 
special dimensions on the operator’s lever. By means of an elec- 
tric lamp attached to the head of the punch, which throws the 
light directly on the punch tip proper, the operator both feels 
and sees the pyramid tip of the punch fall into the center punch 
depression and then, pressing the electric push-button, he finds 
the hole is punched. 

This is a gruesome shop. Witness at the far end the dragon 
tongues of flame that spout and sputter behind the closed 
door of the furnace, and at the end the orchestra of rivetting ma- 
chines, in the vernacular “hurdy-gurdies,” make silence a false- 
hood. Even the most harmless looking tool carries a bad name, 
for there stands the “guillotine shears” with its keen blade 


raised in the air preparatory to taking the head end of a half 


inch steel plate as if it were a piece of cheese. To the other 
side stands the “headsman’s block” a huge monster machine 
which beggars the description of the engines of the. Inquisition, 


and when the keen cutter descends upon the block the steel plate . 


is left with a hole large enough for the ordinary man to pass 
through. The “friction” saw, off to one side, showers sparks of 
fire like the pin-wheels of fireworks, and by its luring light sev- 
ers a 10-inch channel beam in the twinkling of an eye. These 
shops are the Lyceum of shipbuilding. It is here that the cur- 
tain is raised on a great drama. 


Joiner Shop 


Table IV lists the horsepower per machine for the joiner 
shop. It will be seen that belted machines are more used in 
this shop due to the intermittent character of many of the 
operations. The larger tools such as the resaw machine, double 
planer and sizer, and shaper and carver—all are driven by con- 
stant speed motors. Outside of a few coastwise passenger ves- 


l 
1 


Co., Cincinnati, Ohio. 


sels the shipbuilder in this country has generally been engazed 
in building the freight vessel or oil tanker, and as these lat- 
ter types have very little joiner work, interest in the devel- 
opment of joiner tools has not been given the attention it would 
deserve if transatlantic liners were the rule rather than the ex- 
ception. For this reason there may be many tools of this char- 
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acter which to-day are operated uneconomically by constant 


speed motors and the general benefits of automatic speed con- 
trol entirely overlooked. 


Table IV 
Tools in the Joiner Shop 
H. P. per 
machine 
1 Band resaw machnnhnhn ek cee eee 30 
1 Double planer and aæuæukæukuuu . ꝗ e 40 
1 Bevel band Saaůꝶꝶuuuk᷑ͤ—a ęük eee eeees 20 
0G ³· 8 15 
1 Double planer and mat cher 30 
1 Fourside moulder pd p 0. 0c ccc nennen 15 
1 Double sur factkee nnn 15 
1 Triple drum sandpapering machine ............... 15 
1 Shaper and carverrr eaeee 30 
Sf ³ð¹ 20 
Shafting carrying tool sharpening machines 10 
Shafting carrying the following tools 30 
1 Single head tenon machine. 
1 Wood turning lathe. 
1 Band saw. 
1 Moulder. 
1 Nortiser and borer. 
1 Dovetailing machine. 
1 Sandpapering machine. 
1 Panel raiser. 
1 Blind mortiser and borer. 
1 Chain saw mortiser. 
1 Rip saw. 
Shafting carrying the following tools .............. 10 
1 Blind slat planer. 
1 16 in. Wood-turning lathe. 
1 Resaw stretcher. 
1 Jointer. 
1 Upright moulder. 
Total H.P. 280 


Pneumatic wood boring machine at Washington Shipping Corp., 
Seattle, Wash. Ingersoll-Rand Co., New York. 
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The important precaution for the electrical installation is 
that of fire protection, as the materials here worked are all of an 
inflamable nature. This means special regard for the enclosing 
of direct current motors, or phase-wound alternating current 
motors, care in the installation of wire, and the encasing of 
knife switches and fuses. To reduce as far as possible all risk, 
such a shop is usually provided with a “shaving exhaust” sys- 
tem; that is, an air suction system driven by an electric motor 
with ducts at the point on each machine where the shavings or 
sawdust accumulate from the operation of the tool. These 
wood wastages are delivered to a near-by boiler house, convert- 
ing them into steam which in turn provides heat for the dry-kiln. 

In comparison with the angle and plate shop, the §oiner shop is 
a quiet place. The buzz of the rip saw and hum of the surfacer 
arouse feelings that are as soothing as the odor of teak, mahog- 
any, ash, spruce, and pine. These sensations move the imagina- 
tion to those forests from which are taken the great trees whose 
wood, now worked with skill and carved with grace, conceals 
the cold steel of the ship. 


+ + + 


LAST CHUG OF THE LADYBUG 


By Wallace Irwin 
’Twas the snug little tug the Ladybug, 
And her Captain stood in the rear, 
And he took a bite off the for’ard light 
As he called to the engineer: 


“O Engineer, may I arsk this here— 
Now what is the speed o' we, 

And what is the rate that we palpitate 
As we Steer for the oping sea?“ 


Said the Engineer, “It is easy to do, 
The thing that ye arsk o’ me; 

Our smokestack registers forty-two 
And our compass thirty-three.” 


“Enough, enough!” said the Captain bluff, 
“Go butter the turbine coil, 

And grease the lops of the under-tops 
With a bottle o’ salad oil.” 


So the Engineer with a right good cheer 
He did as the Captain said, 

And that snug little tug the Ladybug 
Forged many a knot ahead. 


But the Captain’s frown it was heavy and brown, 
And heavy and brown spoke he, 

“Oh, blow me blow! but we're goin’ too slow— 
This isn’t no pace for me!” 


“Now, Engineer, come here, come here! 
Pray what are ye hired to do?” 

“To dust the coke and to shovel the smoke 
And poultice the triple screw.” 


“Well, that’s all right,” said the Captain tight, 
“But it’s force that yer engines need— 

Go feed yer furnace with dynamite 
And look for a burst o' speed.” 


So the Engineer, with a subtle sneer, 
He handled the dynamite, 

Till the gong went Clang! and the hull went Bang! 
And the ship blew into the night. 


And all that was left of that gallant craft 
Come floating to shore last year; 
’Twas half o' the crew and half o' the screw 
And half o' the Engineer. 
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A Record of Successful Practice and Actual Experiences of Practical Men 


OPERATING METHODS AT KEOKUK 


“Operating Methods at Keokuk” is the title of an illuminating article in the Stone 
& Webster Journal for October. R. B. Howland is the author. As indicated by the 
title, the article does not concern itself with a description of this big hydroelectric plant 
—it has already been described many times—but with the operation of the plant during 
the last four years. For the benefit of our readers we publish here some interesting 


extracts from this article. 


Physical Property of Plant 

The physical property of the Mississippi River Power Com- 
pany is made up chiefly of the hydroelectric installation at 
Keokuk where fifteen 11,000-volt generators driven by turbines 
operating under a 32-ft. head, developed 150,000 h. p. of electric 
energy. Two 110,000-volt 144-mile transmission circuits deliver 
a large amount of power to St. Louis and other customers in 
the district south of Keokuk. Duplicate 11,000-volt lines sup- 
ply Burlington, 37 miles North, and intermediate points. Local 
11,000-volt feeders radiate from the Keokuk power station to 
meet the requirements of a rapidly growing industrial district. 


board room of the Keokuk power station. Here he is seated 
at a telephone desk into which are brought nearly 100 local and 
long distance circuits. A private telephone line to St. Louis, 144 
miles away and leased A. T. & T. wires to the same city, insure 
communication at all times with this most important receiving 
station. Other stations, switching points and all parts of the 
power house are reached by telephone circuits radiating from 
the system operator’s desk, thus making his knowledge of oper- 
ating conditions both accurate and immediate. 
Accurate Records of Station Operation 
At the right of the system operator’s desk is installed a 


Generator room of the Keokuk power station. 


Operating Responsibility 

Initial service was given during the summer of 1913. Since 
that time a consistent increase has been made in connected load. 
Present requirements involve the daily generation of nearly 
1,500,000 kilowatt hours and the transmission and distribution of 
this energy to public utilities and industrial establishments in 
the three states of Iowa, Illinois, and Missouri. The great 
Physical size of the installation and the large amount of equip- 
ment controlled, has made it necessary to centralize all imme- 
diate operating authority in one individual. This man is known 
as the system operator and his headquarters are in the switch- 


multirecorder from which connection is made to the important 
pieces of apparatus in the various parts of the power station. 
The function of this instrument is to indicate graphically the 
exact time of operation of any equipment connected to it. 
For example, should a low tension line oil switch open auto- 
matically or be opened or closed manually, the time when 
such operation occurred is printed on a record provided and is 
accurate to one quarter of one second. Disturbances which 
involve the automatic operation of a considerable amount of 
equipment within short periods of time, can, in many instances, 
be correctly analyzed by means of the multirecorder record 
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and the cause of the trouble thus determined. Responsibility 
for any operating mistake Which may have been made, can be 
fairly placed beyond the possibility of argument. 


Totalizing Wattmeter to Record Electrical Output 
of the Entire Plant 


Directly in front of the system operator, a curve drawing. 
and indicating totalizing wattmeter is installed. This instru— 
ment, constructed in 1917, has been especially designed for ser- 


Keokuk power station switchboard room. Showing system oper- 
ator at telephone desk. 


vice Keokuk and is unique both in size and arrangement, be- 
ing nearly 4 ft. in height and approximately 2 ft. in diameter. 
Equipped at present with a range from zero load to 125,000 kw., 
ultimate scale extension will be possible to 250,000 kw. Thirty 
individual electrical meter elements are provided, seventeen of 
which are now in service connected to the fifteen main units and 
two auxiliary generators. These electrical elements are so 
mechanically arranged as to transmit their aggregate impulse 
to the recording pen arm of the meter, thus totalizing the out- 
puts of individual machines and presenting at all times an m- 
dication and record of the total amount of power being deliver- 
ed to the station bus bars. 


Transmission System—Its Patrol and Inspection 


In addition to the gencral supervision of the power station 
and regulation of spillway gates on the dam, the system opera- 
tor is responsible for the operation of over 400 miles of electric 
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General view of Nicholson arc extinguisher equipment on roof 
of Keokuk power station. 
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circuits, ranging in potential from 11,000 to 1 10, 00 volts. The 
principal transmission line extending from Keokuk to St. Louis 
is noteworthy because of the heavy loads carried and the fac- 
tors of safety provided. Duplicate 300,000-c.m. copper con- 
ductor, three-phase, 25-cycle, 110,000-volt circuits are carried on 


Anchor tower. Reokuk-St. Louis transmission line. 


opposite sides of 1,064 individual steel towers spaced on an 
average of eight per mile and located on a strip of private right 
of way 100 ft. wide. The importance of maintaining continuous 
electric service over these wires makes it necessary immediate- 
ly to locate and replace any visible defective or damaged equip- 
ment. For this reason competent and periodical inspections are 
required, Nine patrolmen living in houses owned by the power 
company, are stationed between Keokuk and St. Louis at inter- 
vals of approximately 16 miles. These men are on duty at all 
times unless specifically excused, and make reports daily to 
Keokuk of weather conditions in each district. Twice each 
week, the transmission line is carefully patrolled. Telephone 
booths are located at intervals of 4 miles and tool boxes con- 
taining spare insulators, cable and hardware, are placed 8 miles 
apart. The principal value of the patrol force is realized in 
having experienced men distributed along the transmission line 
who are thus immediately available for such repair work as is 
necessary in case of line trouble. 


Power Station Operation 


Considering briefly the operation of power station apparatus, 
it is interesting to note that the entire Keokuk plant is taken 
care of by a force of 10 men per shift, including the system 
operator. Of this number, three are located in the switchboard 
room, six in other parts of the station and one man is avail- 
able for operating either of the two electric traveling cranes 
on the dam. Well devised methods of communication and auto- 
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matic apparatus, reducing necessary attention to a minimum, 
make it possible to handle satisfactorily so large an installation 
with a crew of this size. For example, in the generator room, 
which is 900 ft. long, and has 50,000 sq. ft. of floor surface, 


Testing insulators at Keokuk River crossing. Attachment on roof df power station. 


two governor attendants are on duty and these men are respon- 
sible for starting or stopping, general control and supervision 
of 150,000 hp. of turbine driven electrical machinery. Under 
routine operating conditions, however, their principal duties con- 
sist in taking and recording half-hourly readings of various 
gauges and a consistent and thorough inspection of all appara- 
tus in their charge. Should serious station trouble develop, 
these two men and the remainder of the operating force might 
be very busy for a time. However, it has been the earnest ef- 
fort of those in charge of the Keokuk plant to so inspect 
and maintain equipment that there will be small chance of its 
failure in service. Results of this policy have been very grati- 
fying, as during 4 years of operating experience only one se- 
rious disturbance can be directly attributed to power station 
trouble, and such changes have since been made where this 
failure occurred as to eliminate the possibilty of any future 
repetition of the same difficulty. 


Duplicate Circuits Permit Proper Maintenance 


Engineering foresight in the design of the Keokuk plant pro- 
vided all important switches, circuits and connections in dupli- 
cate. Consequently such apparatus can readily be inspected or 
repaired without interfering in any way with the supply of 
bower to customers. Each day the bus rooms and switch rooms, 
where small defects may easily develop into serious trouble, 
are carefully and thoroughly inspected. Routine testing and 
cleaning is done on schedules closely adhered to, and a com- 
plete system of reports covers work of this nature. 


High Tension Switching 


Not only in connection with the protection of the transmis- 
sion lines for megger tests and miscellaneous repair work, but 
in the routine of daily operation, the opening and closing of 
high voltage switches is necessitated at various points on the 
system. To avoid possible confusion or misunderstanding 
which might result in mistakes, endangering life or causing ser- 
vice interruptions, a system of written switching orders has 
heen developed and is used in connection with the operation of 


ELECTRICAL ENGINEERING 35 


all important switches, each switch being given a number by 
which it may be designated. Orders are written in a small 
book at the system operator’s desk. At each sub-station or 
switching point, similar books are provided. Orders are given 
by telephone from Keokuk to 
the distant station, are written 
in the book as received and are 
repeated back and each work 
underlined by both parties as re- 
peated. The system operator 
then gives the correct time 
which is noted on both orders 
and the sub-station operator, 
tearing the orginal of his switch- 
ing order from the book, takes 
it with him for reference while 
executing. After the switching 
is completed, a report is made 
by telephone to the system op- 
erator and each word underlined 
a second time as reported execut- 
ed, the time being again noted 
on the order. Originals from 
both books are filed at Keokuk, 
the duplicates remaining for 
ready reference as to switching 
recently completed. A plug 
board behind the system opera- 
tor's desk designates the location 
of each numbered switch and 
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S tandard tower. Keokuk-St. Louts transmission linc. 
Mississippi River Power Co., Keokuk, Lowa. 
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colored markers show at all times the position of every switch. 
Four years use of this switching system has proved it to be well 
worth while. During this time over 16,000 written orders have 
been executed without a single mistake. 
Nicholson Arc Extinguisher 

Alter a few years’ residence at Keokuk, one is easily lead to 
believe that lightning was originally invented and is now most 
thoroughly perfected in that part of the Mississippi River val- 
ley bordered by lowa, Illinois, and Missouri. The storms 
which travel up and down the St. Louis transmission lines are 


1 ct 


Nicholson arc extinguisher. Magnetic switch which closes con- 
nection to ground through the No. 14 wire fuse. 


at times very severe, and frequently direct lightning strokes 
will involve the steel towers which support the line conductors. 
Arc-overs to ground are thus established, which, if not prompt- 
ly extinguished, will spread to additional wires, breaking in- 
sulators and burning cable, the short circuit at times travel- 
ing several hundred feet along the spans between towers. Take, 
for example, the summer season of 1915. During this period 
there occurred 21 disturbances caused by direct lightning 
strokes. Of these 21 flashovers, 15, or 72 percent., involved one 
conductor, 4, or 19 percent., two conductors, and 2, or 9 per- 
cent., involved all three conductors. In no one of these cases, 
however, was there a failure to resume service over the affected 
circuit as soon as voltage had been sufficiently reduced to put 
out the arc, and in a great number of instances the flashover 
was cleared with a momentary loss of only a small portion of the 


110,000 volt arc, 50,000 hp. connected, put out by Nicholson ex- 


tinguisher in three cycles, or % of one second. 


total load. Similar analysis of the 1914 lightning season and a 
comparison of these electrical storm periods with other seasons 
of the year, clearly demonstrated the fact that with the elimina- 
tion of lightning troubles, electric service could be supplied over 
the St. Louis lines throughout the entire year with a very 
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small number of even momentary interruptions. Consequently, 
after a careful study of the entire situation and a thorough 
investigation of apparatus at present developed for such service, 
it was decided to install at Keokuk the Nicholson arc extin- 
guisher connected to the two 110,000-volt St. Louis circuits. 
This equipment consists essentially of a magnetically operated 
switch which when actuated by excessive current flow in a line 
conductor due to an arc to ground or short circuit on the 
transmission line, closes at the power station a connection be- 
tween this line conductor and ground through a fuse. Potential 
between line conductor and ground is thus reduced to zero at 
Keokuk and as a result the arc on the transmission line between 
this same conductor and the tower is extinguished. The fuse 
is so designed as to interrupt the ground connection as soon as 
the arc on the transmission line has been put out and the sur- 
rounding air has cooled to such an extent that the flashover will 
not be re-established when full line potential is restored to the 
conductor involved. 

The time necessary to close the magnetic switch, extinguisb 
the arc, blow the fuse, and return normal voltage to the line, 
approximates an interval of one-fifth of one second, equiva- 
lent to five cycles at Keokuk. Successful operation of the sup- 
pressor makes it possible to extinguish arcs with the loss of 
very little if any synchronous load. 


28,000 Visitors at Keokuk in 1916 


Until February, 1917, the Keokuk power station was open to 
the general public for inspection. At present, by order of the 
War Department, the doors are closed to all except business and 
technical visitors. In 1916 over 28,000 people were shown over 
the plant, but only a small fraction of this number have been 
admitted this year. All who come to Keokuk are impressed 
with the tremendous size of the hydroelectric development. To 
the casual and uninitiated observer the smooth and quiet op- 
eration of the great power station seems a most remarkable 
phenomenon. Closer acquaintance with existing conditions, 
however, confirms one in the belief that at Keokuk, as else- 
where, successful operation is primarily dependent upon per- 
sonal interest, co-operative hard work, and a proper applica- 
tion of a considerable quantity of common sense. 


¢+ + ¢ 


HIGH-VOLTAGE INDUCTION TYPE 
FEEDER-VOLTAGE REGULATORS 


With steadily increasing loads on central stations, and the ab- 
normally high price of copper, the problem of voltage regulation 
on transmission and distribution systems without incurring heavy 
investment has become increasingly difficult of solution. The 
feeder voltage regulator has accordingly received considerable 
attention both from the manufacturer and the central station. 

Excellent results are being obtained on most large systems by 
the use of feeder regulators, the voltage regulation being main- 
tained closer by the regulator than it would be by an increase 
in the size of the feeders and at considerably less expense. 

The uniformly successful results obtained by the use of the 
standard 2300-volt line of regulators has caused many central 
stations to try out feeder regulators for higher voltages on 
transmission lines or on distribution systems employing 11,000 
volts or higher. 

Several of the latest types of these regulators have been 
sent by the Westinghouse Electric & Mfg. Co. to 
the Southern California Edison Co., of Los Angeles, Cal. 
These machines are rated as follows: 160 kva., three-phase, 50 
cycles, 11,000 volts for 10 percent. regulation on 1600 kva., three- 
phase circuits and are equipped with motors and relays for full 
automatic operation. 

These regulators have the same general mechanical designs 
as standard polyphase regulators for 2300 volts with special 
attention being given to coil insulation in which mica is plentiful- 
ly used. Also, the coil ventilation is worked out and by use of 
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steel rings around the ends, the coils are braced against mag- 
netic shock from short circuits. When it is considered that 


the secondary windings are connected in series with the feeder 


circuits, and must therefore receive all current or voltage surges 
on that circuit, the requirements for high quality insulation and 
extra strong bracing, properly applied, become apparent. 

These units are so constructed that the complete stator core 
and coils, as well as the rotor, may easily be removed from the 
tank for inspection and repairs. To overcome this, the windings 
are built with four coils per phase, thus distributing more 
evenly the flux distribution. 

+ $ + 


“READY-DESIGNED” SWITCHBOARD 
PANELS 


Old time power-station operators remember when controlling 
devices were so inadequate that the knife switch opened with a 
flaming arc in trail, an arc that was beaten out with a leather 
thong. It was apparent even then that electricity must be bet- 
ter controlled if its best promises were to be fulfilled. In time 
the modern switchboard was evolved. 

After the slate or marble panel with its controlling and meas- 
uring instruments and its tripping devices for opening cir- 
cuits at a sign of danger was developed there followed the need 
for uniformity in material, size, and equipment. 

The switchboard specialists of the General Electric Company, 
working with data based on the experience of a great many op- 


Greensburg Coal Co. hoist house showing 200-kw. synchronous 
motor-generator set, switchboard, and 2300-volt air break 
contactor for reversing hoist. General Electric Co., 
Schenectady, N. Y. 


erators, came to the conclusion that most control needs fall into 
distinct classes whose requirements could be met by standardized 
material. Thus it happened that there was developed a com- 
plete classification of switchboard needs together with a stand- 
ardization of the apparatus manufactured to meet these needs. 
Panels became units and thousands of them, after being describ- 
ed and assigned catalogue numbers, were listed in books cover- 
mg many phases of the electrical industry. 

To-day it is possible for station owners and users of electrical 
power to order switchboards of a great many sizes and capacities 
directly from a catalogue. Much of the worry, delay, and ex- 
pense of specifications and drawings has been eliminated and in 
its place stand the advantage of quantity production and con- 
centrated skill in design. Of course various cases still exist 
which require individual switchboard engineering, but a great 
many switchboard conditions may be met by these “standard 
unit” panels. Because of this and because of the saving in 
time, trouble and money which results from their use, standard 
unit panels are said by some engineers to be one of the greatest 
advances in switchboard engineering of recent years. 

e + + 


ELECTRIC PUMPING PLANT 


Joliet, Ill. draws its water supply from wells sunk at seven 
different places. Pumping plants at each feed a central plant 
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which maintains the pressure in the mains and provides higher 
pressure in case of fire. 

At the Ruby Street station a frame building houses equipment 
whose capacity is 1,500,000 gal. per day. An Ingersoll-Rand 
compressor, 17 in. by 10 in. by 16 in. belted to a Westinghouse 
100-hp., 690 rev. per min. wound-rotor induction motor, fur- 
nishes air to lift the water to the surface, after which it is 
forced into the pipe lines by a Gould triplex plunger-pump 
belted to a 175 hp. Westinghouse motor of the same type. 
Power is furnished at 2,400 volts, 3 phase, 6o cycles. 

+ + + 


EDISON MEMORIAL TABLET 


During the week beginning October 10, New York celebrated 
the 35th anniversary of the introduction of electric light in Man- 
hattan. It was in the fall of 1882 that Thomas A. Edison plac- 
ed in operation the electric generating station that was the be- 
ginning of the present electrical system which supplies the 
city. 

The station stood at 257 Pearl Street. On the old building, 
parts of which are still standing, a bronze tablet commemorating 
the event is to be erected by the New York Scenic and Histor- 
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Bronse tablet on first New York power house at 257 Pearl Street. 


ic Preservation Society and The New York Edison Company. 
The scenic society is interested because of the historic import- 
ance of the event, and The Edison Company is interested be- 
cause the present company developed from the Edison Company 
of 1882. 

The tablet which is 32 by 48 in. bears an inscription setting 
forth the important facts and contains a bas-relief picturing the 
interior of the old station. It was displayed at the Grand Cen- 
tral Palace during the Electric Show and was placed on the 
building at 257 Pearl Street with appropriate exercises at the 
close of the exposition. 


t è + 
MORE ST. PAUL ELECTRIFICATION 


The Chicago, Milwaukee and St. Paul Railroad has decided 
to rush the electrification of its Cascade Mountain section 
running from Othello, Washington, to Seattle and Tacoma. 
The present urgent necessity for conserving the nation’s fuel 
resources is the reason for the speeding up of this work. 
Hundreds of thousands of barrels of fuel oil will be saved 
annually, since under electrification the railroad will use 
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power generated by the water falls of the Cascade mountains. 
To save this fuel as soon as possible, contracts for the lo- 
comotives and the power transforming apparatus were on 
October 26, divided between the Westinghouse Electric & 
Manufacturing Company and the General Electric Company, 
so that the great resources of these two large companies 
will be available for the most rapid completion of this un- 
dertaking. This section of the railroad is 211 miles long and 
is in addition to the 440 miles already operated electrically 
over the Bitter Root, Rocky and Belt mountains, between 
Avery, Idaho and Harlowton, Montana. 


+ + $ 


GIVE SOMETHING ELECTRICAL 
THIS CHRISTMAS 


Higher wages, consequently more money to spend; a new 
created desire for conveniences, and the demand for thrift—all 
are working to make this year the banner Christmas year for 
the electrical industry. The strong appeal of practical gifts for 
the home will bring people into the electrical shops who former- 
ly bought toys and knicknacks. The Society for Electrical De- 
velopment has planned a big nation-wide Christmas gift cam- 
paign. The broadside announcing this campaign has been mail- 
ed to 20,000 persons. The features of America's Electrical 
Christmas” are outlined and information given regarding the 
display publicity material available to help the electrial industry 
get its share of the $200,000,000 annually spent for holiday pres- 
ents. 

$ + + 


COST TABLE FOR ELECTRICAL ENERGY 


To find the cost per hour of energy consumed by any elec- 
trical apparatus, H. Boker & Co., 101 Duane Street, New York, 
have prepared the table shown on this page. In this table: 

1. Find the current consumed in watts in the first column 
under heading of “Watts Consumed.” 

2. Select under the heading of “Cost per Hour” the column 
immediately beneath the rate you pay. The figure in this 
column on the same line as the number of watts consumed 
shows the cost per hour. 

Example No. 1. Find the cost per hour of an article con- 


TABLE SHOWING COST PER HOUR OF CURRENT CONSUMED 


AT RATES FROM Ic TO l(c PER KILOWATT HOUR 


RATE PER KILOWATT HOUR IN CENTS 
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suming 200 watts assuming the rate paid for electrical energy is 
$.05 per kilowatt hour. 

3. In the first column find figure 200 under heading of 
“Watts Consumed.” 

4. Under the heading of “Cost per Hour,” select column im- 
mediately beneath $.05 which is the rate paid. 
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5. In cost per hour column on the same line as figure 200 in 
Watts Consumed” column appears $.01. The cost per hour 
is $.01 or I cent. 

Note. If the exact figure required in watts consuméd is not 
shown in the first column add together the cost of two or more 
separate watt figures, e. g.: 

Example No. 2. Find the cost per hour of an article consum- 
ing 250 watts assuming the rate paid for electrical energy is 
$.05 per kilowatt hour. è. 

6. First find the cost per hour for 200 watts’ consumption, 
as per Example No. 1, then separately find cost for 50 watts’ 
consumption and add the two products. 

7. For 200 watts’ consumption the cost per hour 


equals . : . ; : $ 0100 

For 50 watts’ consumption the cost per hour 
equals . : 0025 
8. The cost per hour equals $ 0125 


or 1% cents 
+ + + 


“GAS & FLAME”—30TH ENGINEERS 


ELECTRICAL ENGINEERING has been called upon by the com- 
manding officer of the 30th Engineers to help in mobolizing 
the personnel of a “Gas and Flame” service regiment. This 
regiment is being recruited now from men volunteering for 
the service, and will be ready to go “over there” by Thanks- 
giving. This is a regiment for skilled, practical men, who 
will be called upon at once to demonstrate their worth and 
skill. | 

The “Gas and Flame” service offers a real chance for red- 
blooded Americans to get in where their efforts will give 
definite results. In addition to needing any men who are 
looking for just this opportunity to help put across this im- 
portant service, specialists are needed as outlined below. 

Chemists, (analytical, research and manufacturing), chem- 
ical worker, powdermen, men experienced in gas manufac- 
ture, machinists, automobile repair men, men able to oper- 
ate and repair gas or steam engines, pipe fitters, electricians, 
designers, interpreters, carpenters, blacksmiths, plumbers, 
boiler-makers and chauffeurs. Men with long experience in 
their trade are especially desired to fill the master engineer 
grades. 

All men must first enlist as privates, the 


rate of pay being $33.00 per month and ex- 
penses. Men with the necessary experience 
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The Eureka, California, division of the Western States 
Gas & Electric Company has completed laying its 11,000 volt 
cable across Humboldt Bay to supply electricity to shipyards 
and other industries in that district. The shipyards are ex- 
ceptionally active now, and eight keels for new boats have 
recently been laid. z 
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SOME FACTS ABOUT TEMPERATURE 


Heat is one of the most important things that the electrical 
engineer has to deal with. There can be no electrical action of 
any kind without it, and it is often the limiting feature in the 
design of electrical apparatus. If it were not for the heat pro- 
duced in the coils of generators, motors, and transformers by 
the passing of current the design, construction, and operation 
of such apparatus would be much more simple than they are 
now. Getting rid of this heat so that it won't injure or destroy 
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, the apparatus itself is one of the most vexing problems that the 


engineer has to deal with. On the other hand, some electrical 
apparatus is designed solely for the purpose of producing heat 
by this means, the heat so produced being utilized in various 
ways—in measuring instruments, in radiators, in stoves, toast- 
ers, grills, and other devices related to domestic economy, also 
in a much larger way in electric furnaces. 


Heat production, measurement, and utilization is thus of more 
than transient interest to all electrical men. What happens to 
the things we are all more or less familiar with in the presence 
of different degrees of heat will therefore be of more than 
ordinary interest to our readers. For this reason we republish 
here, by courtesy of the Pyrolectic Instrument Co., of Trenton, 
N. J., a self-explanatory chart and some comment on the effect 
of temperature both low and high—low and high temperatures 


being merely relative terms—on matter, on the attributes of 
matter, and on life itself. 


At the base of the chart at “absolute zero” or—273°C, we may 
properly conceive all matter to be without motion and without 
energy. Thermodynamically at least it is dead. This final con- 
dition, while never yet actually attained, has been very closely 
approached; and in that state where hydrogen is frozen anu 
“helium gas“ has become liquid, a bare 1.6° from the absolute 


zero, we have been able to study and observe a few of the prop- 
erties of matter. 


At —z200°C air is liquid, and by its use this temperature is 
very easily producible, affording a convenient means of aiding 
investigation and research. At this temperature we detect the 
presence of biological life. Here are found to exist certain 


forms of bacteria which still survive these severe conditions of 
temperature. 


Other forms of life occur only when we attain a temperature 
of about —40°C. At this temperature the higher order of 
animal life takes its permanent abode on earth. Antarctic ex- 
plorers find the emperor penguin living comfortably in large 
flocks where, as Amundsen recorded, the temperature never 
rose above —5°C, and where it often remains as low as —40°C 


At 37°C, the blood heat of warm-blooded animals, life thrives 
upon this planet. But ascend only 63°C, where water boils, and 
all life, including even the hardy bacilli, is destroyed. 


In the range from 100°C to 525°C matter exhibits no life 
phenomena and it is not self-luminous. To be seen, it must 
be illuminated by the light of an independent source. At ap- 
proximately 525°C all kinds of matter begin to furnish a faint 
visible glow; the activity of the motion of its particles at this 
temperature becomes so great that the ether disturbances pro- 
duced thereby affect our eyes; and as the temperature steadily 
rises, this first faint glow becomes stronger, the color now 
successively passing, with increasing elevation of temperature, 
from red to orange, to yellow, to green, to blue, to indigo, to 
violet, until the dazzling blue is obtained which is found at the 
positive crater of the electric arc—a temperature nevertheless 


which must be increased threefold to rival the dazzling radiance 
of the blue stars. 


At about 1000°C we find at least 27 out of some 50 known 
metals to be molten, and chemical activities are so immensely 
increased that the identity of most all familiar compounds is 
lost. Thus it happens that our common experience of the 
chemical properties of bodies and elements avails us little in- 
deed in predicting the chemical reactions which will take place 
above this temperature. So it ts that investigation at even this 
moderately high temperature has become a specialty. 

At 2000°C most all substances known to us will be plastic, 
gaseous, or molten; and physical properties generally are so 
profoundly modified that their exact nature is only to be vague- 
ly apprehended. We find, for instance, that all matter conducts 
electricity, which means that electrical energy must spend itself 
in eddy currents, for no insulators can be found to confine the 
electric current in directed paths. As for magnetic effects, all. 
magnetism was left far behind at 800°C. | 
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Let us ascend another seven or eight hundred degrees, and 
matter still retains but three or four of the many familiar prop- 
erties, which we study and consider so well understood. Hard- 
ness, porosity, tensile strength, ductility, elasticity, stability of 
form, magnetism, color, etc., have all gone. Density, expansibil- 
ity, thermal and electrical conductivity are very greatly modified 

In an atmosphere of hydrogen, three at least, and perhaps 
one or two more metals, recently studied in respect to their 
melting points, resist fusion up to an elevation of temperature 
well above 3000°C. Thus tantulum and tungsten melt in this 
neighborhood, forming a well-defined bead, in contrast with 
carbon which has no true melting point under ordinary pressure, 
but at about 3700°C evaporates or sublimes. 

At these elevated temperatures but two of the fundamental 
properties of matter remain constant and unmodified—inertia 
and weight. The kinetic energy of a unit mass of matter mov- 
ing with a given velocity is just the same as at room tempera— 
ture, while the earth will attract this mass with the same force 
whatever its temperature. The persistence of surface tension at 
these extreme temperatures as exhibited in the case of molten 
platinum, and even tungsten, strongly suggests that the ultimate 
particles of matter are attracted toward one another by the 
same force—gravitation—which draws all bodies, whatever be 
their temperature—with the one universal law discovered by 
Newton. 

Beyond these temperatures—and we have scarcely reached half 
way to the estimated temperature of the sun’s surface—nothing 
whatever is known about the properties of matter beyond those 
which we can infer by studying the radiant energy which it 
gives off and from observing the manner in which it is acted 
upon by gravitation. 

Our most extensive knowledge respecting the properties of 
matter is at the habitual temperature in which we live and try 
most of our laboratory experiments. The past history of 
science is, in the main, a recital of the properties, the phenomena, 
and the laws of matter in the accidental and transitory range of 
temperature from melting ice to boiling water. 

In the chart we have represented temperature elevation by the 
height of a vertical line, and have to an approximation, repre- 
sented by distances measured to the right of this line the number 
of facts and laws of matter about which we have gathered true 
experimental evidence. Thus we obtain a curved line bounding 
the “Region of Experimental Evidence.” All outside this curve 
belongs to the field of imagination and speculation, and may 
properly be called the “Region of Pure Surmise.” The former 
region is large when compared with the inner small “Region 
Known To The Ancients”—which the philosophers of antiquity 
could have drawn to represent the knowledge of their day. 

The Region of Pure Surmise extends beyond all assignable 
limits and investigation of this region is an aim and problem of 
modern industrial research. Its investigation is possible because 
a very large portion of it lies within the limits of producible 
and measurable temperatures. There is scarcely an industry that 
does not depend in some way upon the production and measure- 
ment of high temperatures. The ability to measure these tem- 
peratures has been largely brought about by the commercial de- 
velopment of the pyrometer. 


The accurate measurement of temperature up to 1500°C repre- 
sents no insurmountable difficulties, though the application of the 
pyrometer to the industries presents many problems requiring 
the service and attention of temperature engineers. Similarly 
the production of temperature up to 1100°C is a problem of no 
formidable proportions being obtained with the wire wound re- 
sistance furnace. For obtaining higher temperatures use must 
be made of the platinum- tungsten- or molybdenum-wound fur- 
nace. The prohibitive cost of these and the ease with which 
the last two metals oxidize has prevented their adoption except 
in the laboratory. True, the carbon or graphite-resistance and 
arc-furnaces furnish a cheap and effective means of producing 
temperatures as high as 3000°C, and they are being used exten- 
sively in industrial work; but the presence of the carbon itself 
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as a contaminating factor, offers an unanswerable objection 


* for much work. 


The development of apparatus for producing temperatures 
above 1200°C where the conditions of atmosphere, pressure, etc., 
can be controlled as desired, will thus do much to enable in- 
vestigation in the Region of Pure Surmise. Hand in hand with 
the production of the higher temperatures must go the scarcely 
less important means for getting a precise measurement of the 
higher temperatures. These, when available, will open up vast 
fields for research, which will undoubtedly result in great ac- 
quisitions to the store of human knowledge. 


+ + + 


ELECTRICIANS AND MECHANICS 
WANTED BY U.S. ARMY 


The Quartermaster Enlisted Reserve Corps, with recruiting 
headquarters at 357 Broadway, New York City, have received 
a new authorization to enlist men in their civilian trades, in the 
army, for duty in this country and abroad. The men particular- 
lv needed at this time are: 


Bricklayers Farriers 
Electricians Horse-shoers 
Tinsmiths Saddlers 

Iron Workers Blacksmiths 
Carpenters Teamsters 
Plumbers Cooks 
Mechanics—Auto Chauffeurs 
Mechanics—General Stenographers 
Masons Wagonmasters 


Enlistment is open to citizens of the United States, or to 
those men who have declared intentions of becoming citizens. 
They must be between the ages of 16-45 years and have no one 
depending on them for support. The enlistment in the Quarter- 
master Corps is for qualified men, and military training as a 
soldier is not required in this branch of the service. They do 
not have to drill with rifles, perform guard duty or other pure- 
ly military duties, which fall to the lot of soldiers of the in- 
fantry, cavalry and other branches of the army. 


2 ¢ + 
ORDNANCE CORPS WANTS MEN 


The Enlisted Ordnance Corps, National Army, into which 
the Ordnance Enlisted Reserve Corps has been merged, is 
charged with the supply, maintenance and repair of all can- 
non and artillery vehicles and equipment; all machines for 
the service and maneuver of artillery; all small arms, am- 
munition, harness, motor trucks, motor cycles, tractors and 
railroad cars; in fact, it is the army behind the army com- 
monly known as “Service of the Rear.” 

There is a place for practically every man who knows a 
trade in the Enlisted Ordnance Corps—machinists, me- 
chanics, saddlers, blacksmiths and wheelwrights are especial- 
ly needed at this time. 

Applicants must be between 18 and 40 years, citizens or 
declarants, and be able to speak, read, and write the English 
language, should have no absolute dependents, and must be 
able to pass a physical examination conforming to that pre- 
scribed for the regular army. | 

If accepted for enlistment, men will ordinarily be sent to 
an arsenal school for a period of instruction, on completion 
of which they will be assigned to detachments, units or or- 
ganizations, with ultimate service abroad. Previous military 
training, while preferable, is not essential, as men will con- 
tinue the work which they pursue in civil life. 

Get application blanks by writing to Chief of Ordnance, 
Enlisted Personnel Division, Washington, D. C. Fill it out, 
return to Chief of Ordnance, and if there is an opening for 
you at the time, authorization will be sent you to enlist at the 
nearest recruiting station, and if accepted there, free trans- 
portation will be provided to place of service. 


HEATING OF CABLES 


Those who make a specialty of cable work say it is 
only during the last few years that cable users have 
awakened to the need of getting rid of the heat due to 
copper and other losses. Designers of cables of a de- 
cade or so ago figured that perhaps from three to five 
watts would be lost per cable-foot, but none of them 
seemed concerned about getting rid of the effect of 
these lost watts. Left to shift for themselves these 
heat-watts have preyed on the cable itself, with, in 
some cases disastrous results. Having learned their 
lesson, an expensive one for somebody, cable designers 
are now giving as much attention to the details of 
cable and direct design as designers of generators and 
transformers give to their specialties. 
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INDUSTRIAL RESEARCH 


Research, said an engineer of some prominence at a 
meeting of the Institute in Philadelphia last month, 
has been defined as “Diligent protracted investigation, 
especially for the purpose of adding to human knowl- 
edge.” With this rather high sounding definition 
ringing in their ears, those taking part in the discus- 
sion discoursed—not eloquently, for engineers are sel- 
dom eloquent—somewhat fervently on the idealism 
and self-abnegation of those who delve in the labora- 
tory for the sake of their fellow men. And, lo, Ben 
Adhem’s name led all the rest!“ One man of a prac- 
tical turn of mind who took in everything at that 
meeting came away, he says, with a feeling that re- 
Searchers are men who are made, not a little lower than 
the angels but away above them. He got the impression 
that researchers are men who will sacrifice their lives, 
and their kith and kin, for the sake of an idea. But 
why single them out for laudation on that account, he 
added, for that is just what everybody else is doing, 
even tramps. Some men go in for research as others 
go in for sawing wood or raising wheat or writing 
books or political skirmishing or plain loafing—first, 
just because they like that sort of thing, and second 
because they expect to get some sort of reward for 
their services, or the lack of them. At bottom, it is 
the hope of reward that lures the researchers on; for 
the sake of this expected reward they spend their lives 
amid experimental apparatus and non-indexed note 
books. Like other persons who still possess human 
traits, they research because their immediate objective 
18 reward in the shape of something that can be ex- 
changed for food, lodging, and raiment. Their ulti- 
mate objective is better food, better lodging, better 
Clothes, perhaps a motor car, and, in some instances, 
the envy and applause of their fellow men. A few 


of them may be seeking fame, but they are selfish 
bodies, philosophers who are content to let their fam- 
ilies go cold and hungry while they pursue that flirta- 
tious will-o’-the-wisp. Truth is, high-sounding defini- 
tion or no high-sounding definition, most men follow 
research for exactly the same reason that a donkey 
follows a load of hay. Fundamentally, it is not ab- 
stract idealism but the concrete dread of hunger and 
exposure that impels men to give their lives in ex- 
change for such things as telephones, push buttons, 
astronomical clocks, and the number of B.t.u.’s in a 
pound of coal. 


+ + + 


SAVE FOOD AND COAL 


Constant dropping ,tis said, will wear away a stone. 
Reiteration perhaps will help to change us trom a na- 
tion of wasters to a nation of savers. If we can learn 
to save anything at a time like this, when the margin 
between wages and living expenses grows narrower 
each week, we shall, by the end of the war, have learn- 
ed the most valuable lesson in life. We shall have 
become a thrifty nation instead of an improvident one. 
By saving is meant, not only saving part of our income 
in cash but stopping the waste of foods, of clothes, of 
coal, gas, electricity—of all things that encroach upon 
income. Earnestly, the President has appealed to us 
to overhaul our habits and to conserve our resources 
lest we lose the war. We must learn to do with less 
in order that our troops in France and Britain, on the 
water, and in the camps shall have all they need of 
nourishing foods and suitable clothes. Many of them 
have given up good positions and left comfortable 
homes to help the rest of us from future industrial and 
social slavery. In the natural order of things none of 
these men is now producing. Living in the open and 
freed from the careworn things of life, their appetites 
are abnormal. Soon they will not only be consuming 
but destroying as well. All their wants must be pro- 
vided from this end, and the stay-at-homes must do 
the providing. Hence the President's appeal. Good 
citizenship demands that it be heeded. The two most 
important things to conserve now are foodstuffs and 
coal. The women are looking after the foodstuffs; let 
the men look to it that no coal is wasted. On this im- 
portant subject we can render the country no bet- 
ter service just now than to refer our readers to an 
article on “More Power From a Pound of Coal,, in a 
recent issue of the Utilities Magazine. This writer 
says that if coal were used properly, so as to get the 
most out of it, there would be less agitation about both 
the supply and the price, and less concern over the 
prospective coal famine next winter. Trained en- 
gineers, working under the direction of an expert, can 
show how to make 6 tons of coal do the work of 10 
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tons. To do it no capital investment is needed. It is 
not a matter of better furnaces, of mechanical stokers 
or other cures preached by salesmen. It is a matter 
of knowledge and method. A conservative estimate 


shows that over 9500, 000, O00 worth of coal is going to 


waste annually through reckless, unscientific firing. 
The problem is to be solved by groups and individuals 
availing themselves of the service of those who know 
how more power can be gotten out of a pound of coal. 
There is no need to compel plant owners and domestic 
stove and furnace operators to improve their methods 
—since in such a step lies self-preservation. Those 
who do not realize it might as well perish. 


+ + + 


THE LION AND THE LAMB 


Scripture affirms that the day will come when the 
lion and the lamb will lie down together and the morn- 
ing stars sing for joy. Scripture of course is figurative, 
oriental imagery being given free rein by the original 
authors and left untrammeled by the King James 
translators. Oriental imagery and occidental prag- 
matism are, however, as wide apart on most things as 
—well, as the Anglo-Saxon and the Teuton minds. A 
touch of this sort of imagery was given the recent con- 
tractors convention at New Orleans by the Mr. Good- 
win whose remarks are published in part elsewhere in 
this issue. Instead of employing the lion and the 
lamb and the singing stars tropes, he sought to re- 
veal what he had in mind and to illuminate his dis- 
course by likening present conditions in the electrical 
industry to those obtaining in a wheatstone bridge 
when it is out of balance. Anyone who has worked 
with a wheatstone bridge to get the exact resistance of 
a wire whose temperature is varying with respect to 
time will appreciate what Mr. Goodwin had in mind. 
They know from experience that balancing the bridge 
under such conditions is no easy task. Balancing the 
figurative wheatstone bridge employed by him under 
the conditions stipulated in his address will be found 
even more of a task, for in this bridge one has to deal 
with humans whose behavior is likely to be far more 
erratic than that of a wire with inconstant tempera— 
ture. In the case of the bridge employed to find the 
resistance of the hot wire there are only two variables 
to contend with. In the case of the merchandising 
bridge there are five variables, all of them animate 
things such as manufacturers, central stations, whole- 
saiers, retailers, and the fickle public. Mr. Goodwin: 
hopes to get a merchandizing balance by adjusting all 
these animated variables, by inducing them, when 
once adjusted, to remain adjusted for the sake of the 
industry and the good of the public. Provided he 
gets the manufacturers, central stations, wholesalers, 
and retailers to stay put for any length of time, which 
is doubtful, what is he going to do about the dear 
public? Just when his galvanometer shows signs of 
settling down, some one of these five animated varia— 
bles is going to exhibit human traits and start the 
needle going again. We think Mr. Goodwin's figura- 
tive interpretation of conditions in the electrical in- 
dustry an admirable one, but if he or anyone else can 
keep the merchandizing bridge in balance for any 
length of time he will deserve a niche in the Hall of 
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Fame. Then indeed will the lion and the lamb lie 
down together and the morning stars sing for joy. 


+ + + 


SHIPBUILDERS’ PLATTSBURG 


Some one is making a lot of to do in the daily prints 
about the need and wisdom of establishing a Platts- 
burg camp for shipbuilders. About the need of such 
a camp there is no doubt, thanks to our lethargy in 
getting ready for the inevitable war with Germany. 
The wisdom of attempting the hot-house method of 
forcing capable shipbuilding directors in the limited 
time alotted to training at such camps is more than 
questionable; it 1s farcical. If the need of ships to win 
the war were less tragic, the suggestion might be wel- 
comed as a bit of war-born humor, as a good deed in 
a naughty world. No one relishes being laughed at. 
but laughing at us they must be on the thoroughgo- 
ing Clyde and at Wilhelmshaven, if this silly sug- 
gestion has carried that far. The foreign sense of 
humor, it should be remembcred, differs from ours. 


Our facility in compounding fact and nonsense is. 


lacking over there, and they might think us in earnest 
and take this suggestion seriously. We don’t know 
who mothered this idea, but we do know that it is just 
another one of the many impracticable absurdities 
that have been born of this war. For the sake of com- 
mon sense, we hope it won’t be tried out. The art of 
shipbuilding is too fine a one to be travestied in this 
way. We cannot help but believe that the originator 
of this idea is a scenario writer, to whom nothing is 
impracticable. To this scenario artist, and to others of 
a like way of thinking, we recommend a careful read- 
ing of the series of articles on “Electricity’s Part in 
Building and Navigating of Ships” now running in 
this magazine. They will discover that even as a 
mechanic it takes an artizan of far more than ordinary 
ability to qualify for employment in this exacting 
trade. To qualify as a director of such artizans, takes 
years of experience plus a lot of ability. Plattsburgs 
as we understand them are training schools for would- 
be officers; those who attend them are not, looking 
for jobs as enlisted men, but as subalterans. Once ap- 
pointed, they will direct the efforts of the non-com- 
missioned men. Imagine the kind of ship that would 
be turned out under such conditions! Nothing short 
of hypnotism or lotus leaves would ever induce us to 
board a boat built under the direction of the products 
of such a school. We need ships and we want them. 
but we don’t want scenario ships. What we need and 
what we want is the kind of ship that can be turned 
out under the direction of the author of the articles we 
are now publishing, Mr. Hornor, who is not a Platts- 
burg product. 


* * * 


In hotels, boarding houses, office buildings, public build- 
ings and in those apartments where light is included in the 


rent charge, it is quite the custom for tenants to leave lights 


on in all rooms, whether occupied or not, and also when 
leaving, in the evening or in daytime as tlie case may be. In- 
asmuch as every minute of illumination represents an ex- 
penditure of fuel, the total of the waste of coal and labor 
must be great. 
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‘USE OF ELECTRIC POWER IN BUILDING 
THE CATSKILL AQUEDUCT 


By Frank A. 


The completion of the Catskill Aqueduct crowns a municipal 
undertaking so vast in extent and so wonderful in the way of 
its accomplishment that nothing of the kind that has ever been 
attempted can be compared with it. Starting at the 130,000,000- 
ooo gallon reservoir at Ashokan, this enormous work involves 
an aqueduct 127 miles long, which passes on its way to the 


Farnsworth, Jr. 


Six Miles of 33, ooo-Volt High Tension Transmission Line 
supplied two sub-stations in the first contract, which was let to 
Stewart-Kerbaugh-Shanley Company. This first section of the 


aqueduct connected directly with the great Ashokan Dam, the 
energy for which was supplied almost entirely by steam rather 
than electricity. 


The power for the work on the opening sec- 


Motor driven compressors at work at goth Street and East River, Manhattan. 


Greater City under the Hudson, the Bronx, and the East rivers, 
and after supplying the boroughs of the Bronx, Manhattan, 
Queens, and Brooklyn extends under the harbor narrows from 
Bay Ridge to Staten Island. On its way through the Bronx, 
Manhattan, and Brooklyn the aqueduct was driven for 18 miles 
through solid rock at an average depth of 300 ft. below the sur- 
face. The work also necessitated building at Kensico, 30 miles 
from the Manhattan City Hall, a dam designed to impound 40. 
000,000,000 gallons of water, an amount sufficient to supply 
Greater New York for 60 days. To equalize the city flow as it 
varies from time to time a 90,000,000-gallon reservoir was put 
up at Yonkers. The first sod was turned by Mayor McClellan on 
June 20, 1907, near Peekskill. Ten years after this, on August 
of the present year, the aqueduct was officially finished with 
the exception of an additional reservoir to be built at Gilboa. 
Water was actually delivered into the five boroughs somè time 
before this. The total disbursements and liabilities to June 30, 
1917, were $138,201,823.41. 
Use of Electricity 

Laite as this figure appears, the amount would have been 
greatly increased but for the use of electricity, in every phase 
of the work, while the time required would have been corre- 
spondingly prolonged. In practically all the hundred contracts 
into which the work was divided electric light and motors were 
used as governing factors. Among the more important power 
uses may be mentioned hoists, cableways, pumps, air compres- 
sors, drills, mine locomotives, clam-shell diggers, screens, and 
crushers. In every instance such motive power proved thor- 
oughly satisfactory. 


tion which consisted of Esopus cut-and-cover and Peak tunnel 
was bought from the Newburgh Light, Heat and Power Com- 
pany at a saving of so percent. of what steam operation would 
have cost. The sub-stations referred to contained in one case 
three 300-kw. transformers to reduce the voltage to 2,300 for 
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Excavation at dam site. Ashokan Aqueduct, Kensico, N. Y. 
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the motors, and in the other three 200-kw. transformers of the 
same voltage and ratio. These transformers were of the oil in- 
sulated, water-cooled type. Air was provided for the necessary 
drills by two 2,300-volt induction motors of 300 hp. which were 
belted to air compressors. The plant in question was located in- 
side the south end of the Peak tunnel. Ventilation of this tun- 
nel was assured by two fans that were driven by 30 hp., 220- 
volt induction motors and that supplied air through a 14 in. 
pipe. The centrifugal pumps were operated by two 2 hp. mo- 
tors of the same description. 


Motor Driven Concrete Mixers 
The mixing and laying out of the concrete was handled by a 
travelling concrete plant which consisted of a three-deck struc- 
tural steel traveller measuring 140 by 24 ft. This traveller mov- 


Tamway in operation at Yonkers section. View looking north. 


ed on the finished invert and supported two gyratory stone 
crushers, a pillar derrick, sand rolls, a mixer, and sand and 
stone bins. This apparatus was driven in every case by electric 
motors. Three 220-volt induction motors of 15 hp. each were 
employed for handling steel forms. Two 50 hp. motors of the 
game type drove the concrete mixer, and a 200-hp., 2,300-volt, 
and one IoO-hp., 220-volt motor supplied the crushers, screens, 
and elevators. Extending from the traveller and resting on 
the finished arch a 140-ft. bridge spanned the forms in which 
concrete was placed. One yard buckets were used for carry- 
ing the concrete from the mixer out on the bridge. Though 
zo ft. aqueduct sections were attempted daily during the first 
stages of the work, this speed was later moderated to a 45-ft. 
section every other day. 


Rondout and Benticou Tunnels 

The next contract, which covered the Rondout pressure tun- 
nel and the north half of Bonticou tunnel in Ulster County, 
was let to the T. A. Gillespie Company. A large central com- 
pressor plant was erected at High Falls which contained two 
100-kw., 150-lb. Curtis condensing steam turbines, operating at 
3,600 rev. per min. This equipment drove, in addition to the 
compressor apparatus, the carpenter shop machinery and sup- 
plied the necessary lighting. As air pumps proved inadequate, 
due to extensive leakage, three 600-gallons per minute Worth- 
ington pumps were installed. These pumped against a 500-{ft. 
head and were driven by induction motors of 150 hp. operating 
at 1,200 rev. per min. Additional power at 33,000 volts and 
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transformed to 440 volts was obtained from the central station 
at Newburgh. 
Benticou, Mohawk, and Walkill Tunnels 

From the same source power was supplied the Degnon Con- 
tracting Company which worked the southern half of the 
Benticou grade tunnel, the Mohawk grade tunnel and the Wal- 
kill pressure tunnel. There were also about 4 miles of cut-and- 
cover work. The necessary compressor plant was put up at 
Forest Glen and five compressors with a total capacity of 6,700 
cu. ft. of free air per minute were installed. These compressors 
were driven by 300-hp. and soo-hp. nduction motors. The sta- 
tion was protected by aluminum cell lighting arresters. 

A mine hoist operated by a 150-hp. induction motor was sup- 
plied at each of six shafts. The hoist drum was 66 in. in di- 
ameter with 1% in. steel cable operating balanced cages of 4 tons 
capacity at 400 ft. per minute. Electric motors also drove small 
rock-crushing, screening, and elevating plants at the shafts. 
Motor-generator sets were used at four of the shafts for light- 
ing the tunnels and for supplying current for m'ning locomo- 
tives. These locomotives were found to be much faster than 
mules, while the cost of upkeep was much less. 

Crushed stone was provided for the Degnon contract by the 
Benticou Stone Company near New Paltz. This company uses 
a compressor plant containing three 33,000 to 2,000-volt trans- 
formers and two induction motors. The crushing plant is lo- 
cated in the hillside a quarter mile distant. Electric motors as 
well drove screens and elevators and an inclined hoist which re- 
quires 37 hp. The contract in question established a hard-rock 
tunnel record of 11½ ft. a day. 

Moodna Tunnel 

The Newburgh Light, Heat and Power Company also suppli- 

ea the current used in the Moodna pressure tunnel where mine 


Electrically operated rock drill. 


locomotives, lighting, and motor-generator sets at the shafts had 
to be provided for. 


Kensico, N. FV. 


Storm King Plant 
The exceedingly important work of building the siphon under 
the Hudson at Storm King was undertaken by T. A. Gillespie 
Company. Such was the difficulty of the accomplishment that 
it alone gives the aqueduct an outstanding rank. 
After various methods were considered, it was decided to 
construct a tunnel 1,100 ft. deep in the solid rock to be connect- 
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ed with the aqueduct by vertical shafts on each side of the 
river. First, both of these shafts were sunk and a pump cham- 
der excavated 250 ft. down on the side toward the river. Dia- 
mond drilling was started in each of these chambers while the 
shaft sinking continued, the holes sloping downward. After 
drilling for nine months these bores crossed each other 1, 500 
ft. below the river surface. Two more holes were then drilled 
which crossed at 960 ft. 


Storage battery cars in city tunnel, between 14th Street and 
Brooklyn. 

By the time the tunncling had advanced 160 ft., a concrete 
bulkhead was built 12 ft. thick and reinforced by steel rails 
driven into the rock. This was to withstand pressure should 
river water leak in through a fissure. Valves guarded against 
water being let into the shaft faster than it could be taken care 
of by electric motor pumps between the bulkheads and the shaft 
bottom. 

Storm King Power Plant 

A power plant was put up at Storm King which contained a 
500-K w. Curtis turbine of 3,600 rev. per min. and connected to a 
500-kw. 480-volt generator. The turbine operated condensing at 
100 Ib. steam pressure and a 25-kw. Curtis turbine exciter was 
also installed. The voltage was stepped up from 480 to 6,600 
volts by three oil insulated and water-cooled transformers and 
transmitted by submarine cable to the tunnel shaft on the west 


In Hudson pressure tunnel, at bottom of drainage shaft. Un- 
watering equipment, 2 motor driven centrifugal pumps. 
Shore. It was used here after being transformed to 480 volts 
to operate the customary mining locomotives, pumps, and ven- 

tilating fans. 
Power was used at the generated voltage to drive two special- 
ly constructed pumps in the east shaft. These pumps were of 
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a capacity of 500 gallons per minute and were operated by 275- 
hp. motors that were controlled from the top of the shaft or 
near the pump by push buttons. Although both air and water 
cooling were provided for the transformers only water cooling 
was found necessary. 
Kensico Storage Reservoir 

Perhaps the most celebrated feature of the Catskill system is 
the great storage reservoir in lower Westchester County where 
40 billion gallons of Catskill water are held in reserve. In fact 
the size of this reservoir is such that enough water is impound- 
ed to supply the city for 60 days at a maximum rate of con- 
sumption. This provision will permit of the 75 miles of aque- 
duct between this point and Ashokan to be shut off for inspec- 
tion and repair. The reservoir covers three and a half miles 
and is formed by the immense Kensico Dam which is located in 
the valley just north of White Plains. This gigantic obstruc- 
tion is 1,850 ft. long at the top and 307 ft. high at the maximum 
section. It is made up of over 900,000 cubic yards of masonry 
and ranks among the foremost dams of the world. 

Record Breaking Speed 

The most notable feature of the work, however, was the 
rapidity of its accomplishment. This vast mass of masonry was 
placed within three years, though the facing required a year ad- 
ditional. In one season of 222 eight-hour days an average of 
2,211 cubic yards were placed daily. The surface of the full 
reservoir iS 295 ft. above mean sea level. 
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Contract No. 66. 14th Street and East River. Showing tunnel 
being lined, also light and power cables. 


The aqueduct is connected through the reservoir by a circular 
by-pass aqueduct laid in a dividing wall 2,700 ft. long. Gates at 
both ends control the flow of water to and from the divided sec- 
tions of the reservoir and through the by-pass. 


Electric Power Preeminent 


To accomplish this work in the remarkably short time men- 
tioned, electricity was used for practically everything but rail- 
road operation. This power, which was supplied by The New 
York Edison Company, was provided by a remarkable trans- 
mission line erected for the purpose from the Waterside Station 
30 miles distant. The H. S. Kerbaugh Company, contractors 
for the dam, received this power at 30,600 volts and trans form- 
ed it to 2,200 volts for general distribution. It was lowered 
about the job to 440 and 220 volts by pole transformers. 

Forty hoists handling 85-ft. boom derricks were in operation. 
Two 6,500-gallons per minute pumps were driven by 300 hp. 
440-volt induction motors, and four triplex pumps by 7 hp. 
motors. A specially designed electric pneumatic drill was op- 
erated from a motor-driven air compressor mounted with the 
drill on a hydraulic carriage provided with a turntable. Two 
lofty cableways were built on the hills at either end of the site 
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for removing excavated material. The cables used were 2% 
in. of lock-bar type. One of them acted as a track for the rol- 
lers, and the second hauled the removal apparatus back and 
forth. The third accomplished the raising and lowering of the 
buckets. The towers from which these cables were strung were 
125 ft. high and were spaced 1,860 ft. from centre to centre of 
head-locks. Induction motors of 300 hp. operated the cables. 

Motors of this type and of 700 hp. operated the crusher 
plant on this contract. The principal crusher of the jaw type 
and weighing 500,000 lb., took stone 5 by 7 ft. and was driven 
by a 300 hp. motor. The capacity of this crusher was 250 tons 
of crushed stone an hour. 

The compressor power plant at Kensico was located on a hill 
top near at hand. It was run at intervals to fill the receivers 
and was shut down approximately half the time. Such is the 
relative efficiency of the central station that power can be sup- 
plied much lower than it would cost contractors to operate a 
small though efficient plant of their own. 

The Westchester Lighting Company supplied power for the 
next contract in order, namely, that of the Pittsburgh Contract- 
ing Company. This power which was supplied at 13,200 volts 
was stepped down to 2,200 volts for the operation of motors 
totalling 1,000 hp. and which drove air compressors, a stone 
crushing plant, blowers, and derricks. At three places in the 
tunnel electric trolleys were used, and an electrically driven 
mucking machine was also used. This was made up of a frame- 
work riding on rails spaced about 10 ft. and located at the in- 
vert elevation. A cantilever boom 28 ft. long was supported on 
this frame-work and carried a rail on which ran an electrical- 
lv operated carriage. The machine was run up to the muck 
heap on the bench with its cantilever arm projecting into the 
heading. The carriage picked up the full scale boxes in the 
heading and bench and these, after being borne back on the 
cantilever, were placed on tunnel flat cars. 


Yonkers Tunnel 


The Yonkers Electric Light & Power Company furnished 
power for the Yonkers pressure tunnel, the contract for which 
was awarded to G. W. Jackson. Power was secured at 6,600 
volts and transformed by three 600-kw. and four Ioo-kw. trans- 


formers to 440 volts for three 5oo-hp., one 200-hp., and one 


150-hp. induction motors that drove two-stage air compressors. 
Motor-generator sets were used for transforming alternating to 
direct current for some direct current hoists that were made use 
of. A 3,000 ft. aerial tramway was driven by a 25 hp. motor. 
This tramway was used for 2 yard concrete and stone cars. 
A 150 hp. motor drove a crusher and elevator, and a 25-hp. 
motor supplied the machine shop. 


City Tunnel 


The city tunnel, the largest continuous tunnel in the world, 
extends from Yonkers through the westerly part of the Bronx, 
across the Harlem River between 167th Street, Bronx, and 165th 
Street, Manhattan; through Manhattan south to the northwest 
comer of Central Park; from here through the Park to Sixth 
Avenue; down Sixth Avenue to Broadway, and Fourth Ave- 
nue to Delancey Street, and through Delancy to Clinton. The 
East River crossing is between Clinton and Bridge streets in 
Brooklyn. The terminal shafts are about a mile and a half 
from the water front, one on Flatbush Avenue at Atlantic and 
Third Avenues, and the other on Fort Greene Park. This is 
exclusive of the Staten Island extension. 

The tunnel was constructed from 24 shafts about three quart- 
ers of a mile apart. Contract No. 63, let to Mason & Hanger 
Company began at the city line and reached to 179th Street. 
This company purchased power at 220-volts, three-phase, 60- 
cycle and on each of its five shafts used a 112-hp. hoist and a 
35-hp. pump. 

The next section in order, that of the Pittsburgh Contracting 
Company, installed an equipment of shaft hoists drills, pumps, 
concrete hoists and mixers, excavator hoists, mining locomo- 
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tives, crusher motors, ventilating blowers, and screens and con- 
veyors, all of which were driven by 6o-cycle, three-phase induc- 
tion motors. A total of 2,200 hp. were needed on this contract. 
At each shaft were installed three 100-kw., 60-cycle, 7,200 to 42, 
200-volt transformers, and three 40-kw., 2,200 to 220-volt trans- 
formers. A lighting installation was required of approximate- 
ly 2,000 16 c.p. 220-volt lamps. 

Smith, Hauser, Locher & Company who handled the sec- 
tion extending from goth Street at Central Park West to Union 
Square installed three air compressors with a capacity of 2,100 
cu. ft. per minute and driven by 360 hp. induction motors and 
three compressors of the same capacity driven by 400 hp. mo- 
tors. A mine hoist using 90 hp. was used at each of the six 
shafts sunk together with one 314-in., three-stage 250-gallons 
per minute centrifugal pump. The installation also included one 
positive pressure blower at each shaft driven by a 20 hp. motor, 
and 12 storage battery locomotives. 


New York and Brooklyn Downtown Shafts 


Six shafts were required in the section from 14th Street to 
Fort Greene Park, Brooklyn, which was worked by Holbrook, 
Cabot & Rollins. Three of these shafts were in New York and 
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Edison sub-station at Kensico, N. Y. 14,000-volt switch. 


three in Brooklyn. Ten compressors were installed, six of 164 
hp. capacity and four of 215 hp. capacity. Over 450 hp. were 
required for the driving of all the supplementary apparatus em- 
ployed. Conspicuous in this equipment was a concrete convey- 
or with a capacity of 48 tons per hour and driven by a 10 hp, 
direct current motor.' At each of the shafts was an electrically 
driven forge blower. Twelve storage battery locomotives and, 
in Brooklyn, a 200-hp. rock crusher also proved invaluable. 
Air driven mine pumps were all that were needed, as sufficient 
water was not found to call for high capacity pumps. 


Narrows Siphon 


A great pipe, known as the Narrows Siphon, takes the aque- 
duct flow from the Brooklyn shore across to Staten Island. This 
pipe is connected at either end with 48-in. cast iron pipes that 
at the Brooklyn side bring the water from the end of the city 
tunnel. At the Staten Island end they carry to the terminal 
reservoir of the Catskill Aqueduct. The Narrows pipe itself 
is only 36 in. in diameter, as the length of line and depth of 
water in which it had to be laid, 60 to 70 ft. were wholly unpre- 
cedented. 
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Staten Island Terminal 


The Staten Island terminal is 120 miles from the Ashokan 
: reservoir, and holds 435,000,000 gallons. It serves the same 


function for Richmond Borough as the Yonkers reservoir does 


for the other boroughs. 


Army of Workers 


During the ten years occupied by the entire aqueduct work a 
veritable army of men were employed. At times their number 
exceeded 17,000. If added to this were the numbers indirectly 
employed in the preparation of materials the total would ap- 
proximate 25,000. 


Aqueduct Pays Tribute to Electricity 


This figure as well as that of the time and the expense in- 
volved in the building of the world’s greatest aqueduct was ma- 
terially lower than would have been the case had any motive 
power other than electricity been made use of. In fact the 
more important and difficult parts of the undertaking would 
have been practically impossible without it. 


Ex + * 


NATIONAL ASSOCIATION OF ELECTRICAL 
CONTRACTORS AND DEALERS 


At the convention of the National Electrical Contractors’ As- 
sociation, held at New Orleans last month a revised constitution 
prepared by Messrs. J. R. Strong, W. L. Goodwin, and Ernest 
McCleary was adopted unanimously. It will be effective as 
soon as 14 states have accepted it and elected their representa- 
tives on the national executive committee. The impetus given 
to this radical change in the organization of the association was 
imparted by a lengthy address entitled “The Ills in the Industry 
and their Remedy through the Proposed National Association 
of Electrical Contractors and Dealers.” As indicated by the new 
name, the association will in future be made up of both con- 
tractors and dealers. Its activities will be materially broadened, 
and in many respects will be altered radically from those pre- 
vailing heretofore. 


The Goodwin Plan 


As outlined by the author, the Goodwin plan concerns not 
only the contractor and the dealer but also the manufacture, the 
central station, and the electrical engineer. In Mr. Goodwin's 
own words: 


“It is a campaign of education now under way, conducted 
principally through trade papers, organizations and other chan- 
nels, to co-ordinate the various interests in the electrical in- 
dustry. Or, to put it in another way, to bring together in 
harmonious action, the various interests in the industry, so that 
there may be established retail distribution of electrical ma- 
terials, at fair prices to the consumer, and a fair profit to all 
parties taking part in the transaction. That each individual 
owes a responsibility to the organization representing his 
branch of the industry and that the organization owes a similar 
responsibility to its members; that each organization, represent- 
ing each branch of the industry owes a responsibility to all 


other organizations in the industry, to the end that all prob- 


lems may be discussed, having in view the interest of all, there- 
hy Providing a basic plan for more adequately and efficiently 
serving the American public, and resulting in an extension of 


the activities of our industry to the great undeveloped field be- 
fore us.” 


Mr. Goodwin referred to what he was pleased to term the ills 
of the electrical industry in some detail. These ills he said, he 
had discovered in many years of service and observation, all the 
ttme making notes and comments concerning causes and possi- 
| The practices of contractors, dealers, jobbers, 
manufactures, central stations, and even consulting engineers— 
atl. were referred to in the course of his address. Briefly his 
object is so to co-ordinate the activities of all the different 
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branches of the electrical industry as to insure at all times har- 
mony and efficiency and consequent efficient and profitable ser- 
vice to the public. This service being measured by sales of 
current and current consuming devices, it should be controlled 
by trained merchandisers and not, as heretofore, by trained 
engineers. Mr. Goodwin's thoughts on trained engineers as 
salesmen are both vigorous and interesting, and for this reason 
we reprint that part of his remarkable address in full. Whether 
he is right or not in this particular is open for debate. 


Electrical Merchandizing 


“We have in the electrical industry a condition to deal 
with that is probably more serious than any other single item in 
that the success of our whole industry depends upon proper mer- 
chandising methods. Electrical merchandising, at this time and 
in the past has been in the control of men trained along technical 
and engineering lines—a profession which we are proud to rec- 
ognize. But, on the other hand, I claim that scientific electrical 
merchandising is just as much a profession as electrical engi- 
neering. But to get men of an engineering trend of mind to ap- 
preciate that fact is our real difficulty because the master mind 
on engineering problems believes that he possesses a master 
mind on merchandising problems, Existing conditions should 
convince anyone that this is a fundamental error. What we 
need in this industry, and particularly in the larger companies, 
whether they be manu facturing, wholesaling, or central-station in- 
stitutions, are men trained along merchandising lines, and that 
all questions pertaining to merchandising shall be handled by 
men of that special training, rather than left to the will of en- 
gineers who do not understand the problem. 


“So I worked on the principle of the Wheatstone bridge, be- 
lieving that every engineer understands the basic principle of 
electrical measurement. We found that the Wheatstone bridge 
not only supplied the fundamentals necessary to the development 
of our industry, but it supplies every fundamental necessary 
to the merchandising division of our business. 


“The whole question of merchandising, simply put, means 
that we must have a balance. We have to contend with manu- 
facturer, central station, wholesaler, retailer and consuming pub- 
lic, and if we cannot keep all five interests in balance, then our 
time is consumed in lost motion, due to friction and wrangling 
between the branches. 


“I think you will all agree that at the present time the gal- 
vanometer is away off balance. It is off balance because of im- 
proper policies on the part of each branch of the industry. 
Starting with the public, which is the basic cause of our exist- 
ence, we must first consider its interests. If we do not, we are 
going to be hampered by improper legislation, restraints and re- 
strictions, that will compel us to get back into balance. 

“Starting with the public, the first point of contact is with 
the financial interests. From the public our money concentrates 
in these financial centers, in the form of capital, and it is from 
that class, either represented through banks, trust companies 
or other institutions, or the public direct, that we must draw our 
capital to the industry. So long as the bridge is in balance and 
the public are satisfied, and returns are justified, money will flow, 
and as it flows the first point of contact is with the manufactur- 
er. 


“Without the manufacturer’s product we would not have the 
industry. The manufacturer, therefore, will take off his re- 
quirements of capital for manufacturing development. The 
capital next passes to the central station, because without the 
energy the other two branches could not progress. So the cen- 
tral station must next take off its share of the capital. Next 
come the wholesaler and retailer the two factors which have to 
do with distribution. So that all factors must constantly remain 
in balance—otherwise the line is broken. 


“After we have provided capital, and manufacturers, central 
stations, wholesalers and retailers have been created, then we 


start on our journey of merchandising. I claim that each in- 
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terest involved should be recognized as possessing the right to 
sell its product to whomever it pleases, whether it be wholesaler, 
central station, retailer, or even to the public direct, and we 
should never commit any act or discuss any point that tends to 
prevent any interest from so doing. The moment we do we 
throw the bridge out of balance, because that is a fundamental 
privilege extended under the laws of our country, which per- 
mit any concern to conduct its business as it pleases. The min- 
ute you attempt to prevent, by word of mouth or otherwise, 
any manufacturer, wholesaler, central station or any one else 
from transacting their business in the way that they have con- 
cluded is best for them, difficulty is encountered and the bridge 
goes out of balance again. 


“But in preparing the bridge, I have very carefully placed the 
manufacturer, the central station, the wholesaler and retailer at 
the extreme points of the bridge to clearly indicate that in the 
distribution of product from manufacturer to consumer it is 
not necessary for merchandise to pass through any fixed chan- 
nel. It is not necessary for the product of the manufacturer 
to be sold through the wholesaler. Nor is it necessary for the 
manufacturer to sell generating apparatus through the central 
station. Nor is it necessary for either of these three branches 
to transact their business through the retailer. 


“The idea is simply this: that all interests must recognize the 
interests of others; that in merchandise passing from manufac- 
turer to consumer, you must make contact with the various 
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branches. When the manu facturer proceeds to reach the con- 
sumer he is faced with the wholesaler in the path of his prog- 
ress, and he is likewise faced with the retailer in the path of 
his progress, and if his plan of merchandising is fundamentally 
correct, he has made due provision for all points of contact and 
no friction results. If, for instance, you attempted to force the 
flow of material through these various channels, what would 
happen? Mr. Manufacturer, in his endeavor to reach the 
public, may find himself blocked by the wholesaler, who would 
simply decline to market his product in the way that Mr. Manu- 
facturer demanded, and the manu facturer would have to go out 
of business, if such a condition were possible. We can never 
advocate any such insane idea in electrical merchandising. 

“But if the wholesaler is entitled to a place in the process of 
distribution, he will remain there so long as he is an economic 
factor, and so long as he is such it is desirable for the manu- 
facturer utilizing that means of distribution to bear in mind 
that he makes contact with the wholesaler even though he sells 
his product direct to the consumer, and if he bears that in mind 
he has provided a differential in his selling discounts, which, 
summed up, simply means that business will not be placed in 
the hands of either wholesaler or retailer, without the services 
that must be rendered; that Mr. Wholesaler and Mr. Retailer 
can earn a compensation if they render service, but if they sit 
idly by in their offices, Mr. Manufacturer or Mr. Wholesaler 
will be compelled to go direct to the consumer in order to get 
an outlet for his product.” 
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BOLSTERING UP THE POWER FACTOR 


(Continued from page 50 October Issuc.) 


The Rotary Condenser 


Let us see how this rotary condenser works. First we shall 
have to take a look into the characteristics of a snychronous 
motor, for a rotary condenser is nothing but a synchronous mo- 
tor masquerading under another name. We shall see what this 
device does under certain conditions—delve a bit into motor 
psychology as it were. 

A synchronous motor is long on individuality and short on pep. 
Like a Scotchman it is set in its way. It gangs its ain gait, 
and it is not influenced by reasonable changes of load. Its 
speed depends on the number of poles it has and the frequency 
of the circuit from which it is operated. Like a Scotchman, too, 
when it is harried its sits down and thinks things over. That is, 
if it gets off its own gait, known technically as synchronous 
speed, it becomes stubborn and stops altogether. It must pul- 
sate in unison with the supply energy of it won't go at all. It 
has but one speed. Pulsating in unison is known as synchron- 
ism. 

Another characteristic of this motor is that it won’t start 
like a street car motor when the juice is thrown into it; some- 
thing else has to give it a push, push it hard enough to strike the 
gait imposed by the supply frequency. Then it will start and 
keep going under reasonable overload until it is overloaded to 
the point where it gets out of step. Another peculiarity is that its 
field has to be separately excited from a direct current source. 

It appears, then, that the synchronous motor cannot excite it- 
self; it cannot start itself; it has but one speed. The question 
is, what on earth can it do? Well, it has its good points other 
than uniform speed with varying load. Unlike the induction 
motor it does not raise ructions with the capacity of the supply 
generator by breaking up the volt-ampere family. It does not 
lower the power factor if it be properly handled; that is, un- 
less its field strength is abnormally weak. Another thing about 
it is that its power factor can be varied between wide limits, 
merely by varying its field excitation. 

In this motor a weak field causes the current to lag; a strong 


field causes the current to lead; that is, when the field is ex- 
cited beyond a certain value a leading reactive current in ad- 
dition to the effective current flows in the armature. This 
causes the resultant armature current to lead the impressed 
electromotive force. The armature is thus made to do two 
good jobs at once. You couldn’t make an induction motor 
armature do that. Furthermore a synchronous motor can be 
made to produce a lagging reactive armature current merely by 
under-exciting its field. These things are brought about by 
the interrelations among four different things—constant speed 
of armature rotation, varying magnetic field, armature reac- 
tion, and effect of armature reaction on the magnetic field. 


This property of the synchronous motor to produce at will 
any displacement between current and pressure, to vary the angle 
between the vectors showing the number of amperes and number 
of volts, allows this machine to be used to annul the reactance 
due to inductance of the line as well as the lagging current due 
to the presence of induction motors in the circuit. In short. 
when over-excited, the synchronous motor acts like a big con- 
denser. That is why it is called a rotary condenser. It will 
take care of a total current made up of both energy and reactive 
components up to its rated ampere output. 

Merely by means of field control, then, the electric current 
taken by a synchronous motor can be made either to lead or to 
lag with respect to the impressed voltage. Used in this way 
it is made to bring the current in transmission lines more near- 
ly into phase with the voltage. This, as we have already said, 
will bolster up the power factor and virtually increase the 
kilowatt capacity of the generator and the transmission line. 
It also aids the voltage regulation. When the adjustment is 
made so that the current leads the voltage as much as the watt- 
less current lags, then the power factor would theoretically be 
100 percent. It is found in practice that the size of motor re- 
quired to bring about this ideal condition is, after attaining 2 
p wer factor of 90 or 95 percent., more costly than the benefit 
due to the improved power factor. Up to this point a relative- 
ly small capacity of synchronous motor has a decidedly cor- 
rective effect. The use of the synchronous motor is suggested 


* 


NOVEMBER, 1917 
+ 

because at the same time it can carry 70 percent. rated load as 

a motor. It will both carry load and improve the power fac- 

tor. 

To fetch about this highly desirable state of affairs, to save 
us from scrapping our old generator and station equipment, 
and installing a new and expensive output, then, all we need do 
to take on the additional load imposed by the chair manufac- 
turer is to buy a synchronous condenser of suitable capacity 
and connect it in parallel with the induction motors that are 
kicking up all the power factor trouble. See Fig. 7. By con- 


Fig. 7 


necting this big condenser in parallel with the trouble making 
induction motors we cause the induction motors and the con- 
denser to swap reactive power back and forth at just the time 
when one needs it and the other has it to give. It is a sort of 
Federal Reserve banking arrangement, the power being shipped 
back and forth at certain intervals and placed just where it will 
do the most good. It is like the fellow that teeters on a see- 
saw. He stands in the middle of the plank and puts his weight 
first on one side, then on the other. The necessary reactive 
power circulates between the rotary condenser and the induc- 
tion motors. It is not returned to the generator over the trans- 
mission line. By putting the rotary condenser at the generator 
end of the line we economize on generator capacity and loss, 
but not on transmission line capacity and loss. 


The Mathematics Of It 


In this particular instance, Fig. 8 (which is not drawn to 
scale) shows the vector relations of the different powers exist- 
ung in the circuit we have under discussion. The line AB, 
the hypotenuse of the triangle, represents the total kilovolt- 
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amperes, This is the apparent power and equals 100 kva. The 
line AC is the base of the triangle and represents the kilowatts 
or useful power. This is the actual power being delivered, 
and equals 70.7 kw. The angle & is formed by connecting AB 
and AC. It is the angle of lag. The cosine of this angle is 
found by dividing AC by AB. The side opposite the angle of 
lag, BC, is equal to the reactive or wattless component. This 
is the idle, useless energy. By means of elementary trigonome- 
try it can easily be shown that the power factor is the cosine of 
the angle of lag. From meter readings we have found that 
the value of the side AB, the total kilovolt-amperes, is 100; the 
value of the side AC, the total kilowatts, is 70.7. The cosine of 
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Ə or 45 degrees, the power factor, is . 707. The value of the 
side BC can be found in two ways. By the Pythagorean 
theorem, that is by the following formula: 

BC? = AB* — AC’ 

BC = yV AB’ — AC 

BC = 100° — 70.7 = 70.7 

Or from trigonometry by multiplying AB, or 100, by the sine 
of the angle of lag, or the sine of 45 degrees. The product that 
is obtained is the total reactance kilovolt-amperes. In this case 
it amounts to 70.7 kilowatts—71 percent. of the capacity of the 
machine. The sine of 45 degrees is .707. 

Referring to Fig. 8 it can be seen that the shorter we make 
the line BC and the smaller the angle © the nearer will the line 
AC approach in value the line AB. When we reach the point 
where there is no angle the line AB coincides with AC. The co- 
sine of angle zero is unity. This illustrates how a system ope- 
rating at unity power factor has no reactive kilovolt-amperes 
or wattless component, and the total kilowatts equals the total 
kilovolt-amperes. 

When a synchronous motor is used as a rotary condenser to 
correct power factor effect it reduces this angle of lag and in- 
creases the comparative value of total kilowatts in respect to 
total kilovolt-amperes. This is equivalent to increasing the ca- 
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Fig 9 

pacity of the generator. In our case, as shown in Fig. 8, AC 
measures the total effective power in kilowatts which the gen- 
erator is delivering. AC is considerably less than AB. If the 
angle © were made smaller, the line AC would increase. This 
shows that the real power capacity of the generator is increased 
as the power factor is raised. The cosine of an angle increases 
as the size of the angle decreases. This cosine of 90 degrees is 
zero: the cosine of zero degrees is unity. 

In order to apply these principles to practical problems of this 
kind, problems involving questions as to whether to pay a small 
sum for a rotary condenser and attach it to the circuit or to 
overhaul the entire power plant equipment, we find that syn- 
chronous motors can be used for three different purposes in the 
way of correcting low power factors. 

First, the motor can be used to drive mechanical load only. 
Here it operates at unity power factor. Second, the motor can 
be used to carry part of the mechanical load and operated so 


50 ELECTRICAL ENGINEERING 


as to give a leading current so as to improve the power factor 


of the system. Third, the motor can be used merely as a rotary) 


condenser. For this purpose it is connected in parallel with the 
inductive part of the load and floats on the line for power fac- 
tor correction only. 

The synchronous condenser needs no steam engine or water 
wheel to drive it. The synchronous condenser will take power 


enough to do all its work right off the main circuit at the same 


time that it is correcting the power factor of the circuit. 

An interesting series of problems involving the use of rotary 
condensers for this purpose has been devised by the Electric 
Machinery Company of Minneapolis. Through the courtesy of 
that company we are enabled to publish the accompanying cuts 
and text analysis of the several problems presented. These 
problems will give a good idea of the capacity of the rotary con- 
denser necessary to attach to a circuit in order to improve the 
power factor and thus increase the effective load of the genera- 
tor. 

Practical Working Problems 

For all cases we will assume a power system of 1, 200 kva out- 

put, operating at 80 percent. lagging power factor, and a syn- 


Fig. 10 


chronous motor of 400 kva normal capacity to be added to the 
system. 

First Case: An arc with 100 radius will indicate the power 
factor circle. Draw the radius line or vector OA through 
point X, the intersection of the 80 percent. power factor line 
with the circle Fig. 9. This vector will represent the 1,200 kva 
output at 80 percent. power factor (length indicating kva and po- 
sition indicating power factor.) The synchronous motor is to 
be added, driving a mechanical load of, say 250 kw., including 
motor losses, at unity power factor. Draw the vertical line AB 
representing 250 kw—vertical because at unity power fatcor. 
It will be seen that the added 250 kw of load at unity power fac- 
tor improves the power factor of the whole system. Now draw 
the line OB which by length indicates the new output 1,405 kva, 
and by position the new power factor of the system, the point 
Y where OB intersects power factor circle giving the power 
factor 86 percent. 

Second Case: Now increase field excitation of the motor to 
give leading power factor until it is carrying its full capacity of 
400 kva while still driving the same mechanical load. Fig. 10. 


In this case the motor may be represented by a triangle ABC, the 
side AB representing the mechanical output plus losses in motor 
(disregarding increase in motor losses due to increased excita- 
tion); the side AC representing the 400 kva input of motor at 
leading power factor and side BC the wattless component at 
leading power factor 312 kva which is introduced into the sys- 


tem by the motor. 
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Fig. 10. Second case. 

As in Case 1, a new vector, OC by length, indicates the new 
output 1,280 kva, and by position the new power factor of the 
system 95 percent. 

The power factor of the motor is the ratio of AB to AC = 
63.7 percent. leading. 

Third Case: Now remove the mechanical load the motor was 
driving, and still further increase the excitation until the motor 
carries its safe continuous capacity, 90 percent. of normal, or 
360 kva at approximately zero power tactor. (This will tax the 
motor field to its safe operating temperature limits, on account 
of low power factor.) Fig. 11. 

The losses in the motor, say 25 kw, are now the only power 
load it carries. As in Case 2, the motor is represented by a tri- 
angle ADE, of which AD represents the power load of 25 
kw. losses. AE the motor input 360 kva, and DE the wattless 
component at leading power factor 359 kva introduced by the 
motor. 

Fig. 11 third case 

As in Case 1 and Case 2, a new vector OE indicates by length 
the new output 1,050 kva, and by position the new power factor 
of the system 94 percent. The power factor of the motor is 
the ratio of AD to AE = 7 percent. leading. 

From the foregoing it is seen that in the second case there 
is even more corrective effect than in the third case, and the 
motor is at the same time doing a large amount of mechanical 
work. 


{This article will be concluded in our December issue. In that 
issue we shall also give space to the design and operation of the 
“Static Condenser’ a new contrivance for bolstering up power 
factor which has recently been brought out by the General Elec- 
tric Co.] 


NOVEMBER, 1017 


M 


\ 


toe 


e 2 8 Aa 


ent 
1 
otor d 


e bet 
gi b. 


n 
7 
01% 


= nny I 


=e 27 mies [Se 


Sets ae 


535355 


Sees —— R 


ROUTE 
2 


— 


WEN RA 
18.44 


Holes || Awe 
R 


Items of Interest Gleaned From Various Sources 


NOIICE TO READER 


When you finish reading this magazine cut this out, 
paste it on the front cover; place a i- cent stamp on this 
notice, hand same to any postal employee and it will 


be placed in the hands of our soldiers or sailors at the 


front. No wrapping—No address. 


A. S. BURLESON, 
Postmaster General. 


The pressure for power, and still more power, is a sign of the 
times. Its development and application have not yet reached 
their acme. The necessities of war itself may provide us with 
new devices for getting power and utilizing it—The Nations 
Business. 

+ 9 


The sportive dime and the nimble nickel are the little tools 
that have made big things in trade. The four biggest firms in 
the United States, doing a business of nearly $150,000,000 a year, 
depend on nickels and dimes. There are four 5 and Io cent 
stores in this country that made sales last year of $87,000,000 
from nickels and dimes.—Capper’s Weekly. 


29 oe ¢ 

It may be suggested that the big producers, who find 23½ C a 
satisfactory price ,will produce all the copper that is needed, in- 
creasing their output if necessary. It is doubtful if they can. 
Early in this year it began to look as if they had reached the 
limit of their capacity. The plants and personnels had both 
been strained to the utmost, and their ability was showing signs 
of deterioration. Nine months ago it was forecast accurately 
that consumers had overbought, but the other forecast of a 
further increase in production was early known to be wrong. 
Whatever be the contributory causes, and they are most com- 
plex, the plain fact remains that at the present time we do not 
Possess enough copper, and domestic consumers have been 
officially told that during the next three months at least they 
must get along with a curtailed supply.—Engincering and Min- 
ing Journal, 


+ 4 + 


Another war-time achievement of American engineering and 
manufacturing genius is disclosed in the completion of the first 
United States heavy-duty war truck. This truck, on the design 
of which the Quartermaster’s Department of the Army has been 
working since the īst of August, was assembled and started 
running last month at Lima, Ohio. 

Early tests of the engine showed 58 horsepower at 1,350 revo- 
lutions per minute, and the engine torque curve is better than 
anticipated. It is felt that the United States heavy-duty war 
truck will go far to revolutionize Army truck work so far as 
operation and maintenance are concerned, and that the truck will 
Play a large part in affecting truck design in commercial circles. 

In Summarizing the co-operative talent embodied in the en- 
gine, it might be said that the crank case is Continental; the 


cylinders, Waukesha; the oiling system, a combination of Wis- 
consin and Buda; the pistons, Hercules; and the timing-gear 
system, a combination of Buda, Wisconsin, and Continental. 
The governor is a combination of Kelly-Springfield and Wau- 
kesha. The cam shaft is a composite design. The engine has 
been designed with the thought of using the heavier fuels, the 
combustion chamber and other parts having been designed to 
meet these requirements. 

What has been said of the engine can be said of the trans- 
mission, the axles, and other parts. Three or four of the lead- 
ing axle makers have worked together on the axle designs. So 
with the transmission. ö 

+ + . 

According to a public utility writer in the New York Even- 
ing Post, the street railways of the United States are now fac- 
ing the most critical point of the present crisis. The actual 
financial position of some is such that the roads are facing re- 
ceivership. All through the period of abnormal conditions 
brought about by the breaking out of war this industry has suí- 
fered more than any other. While industrial companies have 
been making the largest profits in their history, the street rail- 
ways, due to the present conditions, are making the smallest. 
Most of them are operating at a loss. There is hardly a single 
item entering into the operation of street railways which has 
not gone up all the way from 50 to 200 percent. above prices 
prevailing before the outbreak of the war. Still in all this 
time the price of the service which the railways render has re- 
mained the same. 

b X + 


A tremendous supply of coal and fuel oil, says an official of 
the St. Paul road, is still unconsumed because our trains have 
received their energy from power plants instead of from steam 
locomotives, and because the power plants have derived their 
energy from water power instead of coal or oil. Here are two 
natural resources of the highest importance actually conserved 
at a time when they are most essential to the welfare of the 
nation. 

Under present conditions, with the heaviest movement of traf- 
fic in history, the St. Paul would have found it necessary to 
purchase a large number of steam locomotives. It takes about 
the same time to build an electric as a steam locomotive, but 
when built one electric is approximately the equal in hauling 
power of three steam engines. The St. Paul has in operation 
44 electric locomotives. 
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“More Power From a Pound of Coal as one Solution of the 
Coal Problem,” is the title of a brief and pointed article by 
W. N. Polakov in The Utilities Magazine for September. 
The supply and the price of coal is one thing, he says; the 
proper use of coal is something quite different. If coal were 
used properly, so as to get the most out of it, there would be 
less agitation about both the supply and the price, and less 
concern over the prospective coal famine next winter. 
“Trained engineers, working under the direction of an ex- 
pert,” says Mr. Polakov, “can show how to make 6 tons of 
coal do the work of 10 tons. To do it no capital investment 
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is needed. It is not a matter of better furnaces, of mechanical 
stokers or other cures preached by salesmen. It is a matter 
of knowledge and method. 

“A conservative estimate shows that over $500,000,000 
worth of coal is going to waste annually through reckless, 
unscientific firing. The problem is to be solved by groups 
and individuals availing themselves of the services of those 
who know how more power can be gotten out of a pound 
of coal. No necessity to compel plant owners to improve their 
methods—since in such a step lics self-preservation. Those 
who do not realize it might as well perish. 

“As to domestic consumers, their education in the thrifty 
use of fuel must be the task of municipalitics, who by demon- 
strations and through visiting instructors could easily help 
their citizens to keep their homes comfortable at less than 
half the present expense.” 


+ * $ 


One large business house appreciating the importance of 
taking good care of its telephone trade has issued the fol- 
lowing instructions to all of its employees: 


To Our Employees 


We encourage and desire telephone trade. It makes up a 
large percentage of our annual sales. Every employee, 
therefore, should be particularly considerate of all telephone 
callers and should handle telephone orders in a way that will 
reflect credit on the store and hold the good-will and patron- 
age of our customers. . 

Please read the following suggestions on answering the 
telephone and follow them at every opportunity. 

1. Always answer the telephone promptly. 

2. Don't say “Hello.” Answer with your name and the name 
of your department. 

3. Be ready with your order pad, in oider not to keep your 
caller waiting. 

4. If you require help in handling the call properly, get 
it at once, or politely transfer the call to the employee who 
can best handle it. 

5. If you answer for another employee, offer to take the 
message, then call it to the other’s attention at the first op- 
portunity. 

6. Remember, abruptness or indifference drives away 
trade. 

7. Maintain the same courtesy and consideration in a 
telephone conversation that you would with your customer 
face to face. 

7 4 + 


What comes of analyzing the contents of the waste baskets 
in two large office buildings is told in a picturesquely satistical 
was by The Telephone News. In these two buildings there are 
1850 employees. One night a thrifty person went the rounds 
with the janitors, emptied all the waste baskets into a big 
pile and then sifted the contents of the pile. This is what 


he found: 
// ³ĩo 1057 
Rubber Pndſſs 390 
Pencils porous rr ³ mA so ekeeeee< 68 
McGill paper fastenertr ss 14 
Pett holders: ses. eee a 1 
Pep DONTSE eea eene ẽdme:. 8 4 
See fon cesta EET eke EEEO 5 
SOME OT ects as ³A q q a 4 
Thomb tacks 2426.0 55 esc ccanos rrenaren 3 
Screw eyes ion niece lode da daw een Seen 2 
Multiple plugs .............. cc. ce ce eeee 5 


In addition to the above there were about 62 yards of rope 
in various lengths, and some 26 yards of string; also a 
desk calendar base, half of a memo pad, and a quarter roll 
of adding-machine paper. Three of the pencils found were 
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never pointed after suffering their initial break. A chain of 
12 Gem clips, purposely linked together, was found in the 
discard, and there was one piece of string 12 yards in length. 
Everything counted was usable and in first-class condition. 
The approximate yearly waste in these two buildings is 
$1350. 
$ * $ 

A ray of light, unless meeting interference, will travel in a 
straight line indefinitely. Such interference may be in the nat- 
ure of absorption by the medium through which it passes or by 
the object upon which it impinges. This is experienced when a 
beam of light is passing through smoky atmosphere, through a 
piece of smoked glass,or upon meeting a black opaque body. 
In these cases a part or practically all of the light loses its 
identity as such and is converted into heat. A second form of 
interference is termed refraction. Refraction is a bending of 
the ray of light due to its passing from one medium to another 
of greater or less density, as, for example, from air to water and 
from air to glass. A very common illustration of this is the ap- 
parent bending of a fish line at the point where it strikes the wa- 
ter; as a matter of fact, the line is perfectly straight except that 
the light rays coming from that part of the line which is under 
water are refracted when they pass from water into air. The 
third form of interference with the progress of a ray of light 
in a straight line is reflection, which is the throwing back 
or redirection of the ray by a surface. A fourth form of inter- 
ference is diffusion, which is the spreading in all directions of 
a beam of light by a medium through which it passes, or by 
the surface upon which it falls. Interference may take place at 
the surface of an object, or during transmission of hght through 
a medium. By controlling these four methods of interference— 
absorption, refraction, reflection, and diffusion—we are able to 
make the light from any source very largely. do as we desire. 


$ + + 

Paraffin that has become unclean through usage in canning 
and preserving may be cleaned and reused. Don’t throw it 
away because dirt and trash have become mixed with it. 
Many times paraffin can be cleaned with a brush in cold 
water. If this does not remove all the dirt, says a specialist 
of the Department of Agriculture, heat the paraffin to boiling 
and strain it through two or three thicknesses of cheese cloth 
placed over a funnel. Or a thin layer of absorbent cotton 
over one thickness of cheese cloth may be used as the strain- 
er. 

One straining should be sufficient ordinarily, but if the 
paraffin still is unclean heat and strain again. Any paraffin 
lodging in the strainer may be recovered by heating the cloth 
and pouring off the hot liquid to another strainer. 


% Xx 2 


After a fire which destroyed the National Guard Armory, 
18th and Pine Streets, St. Louis, Mo., a few months ago, the 
Heine Safety Boiler Co., of that city obtained possession of the 
first Heine Boiler ever built, which was installed at the Armory 
in 1881. It has 24 tubes about 10 ft. long and the heating 
surface is approximately 250 sq. ft. making the rating of the 
unit 25 hp. The boiler was built in the shop of Richard Gar- 
stang, St. Louis. The original pressure for which it was de- 
signed was about 100 lb. and an inspection certificate from the 
Fidelity & Casualty Co. has been received to the effect that they 
will certify this boiler to carry 80 lb. pressure at the present 
time. . 

® + + 

An unknown resistance can be determined in terms ot a 
known resistance by connecting the resistors in series with each 
other and a suitable source of electromotive force, and measur- 
ing with a voltmeter the relative differences of potential across 
the terminals of the two resistors. The values of the resis- 
tances will be to each other as their relative differences of po- 
tential. 
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at the point at which it is set. As the term implies, it serves 
to release the rheostat lever and allow it to return to the 
“off” position should the current for any reason be cut off the 
line to which the motor is connected. 

If the current in the line should fail for any reason, the ma- 
chine would come to a stop, then if the current comes on again 
the motor. armature would be across the line without any resist- 
QUEFIES AND ANSWERS IN TECHNICS ance in series. As a result the current would be sufficient to 

burn out the armature or at least seriously damage it. Hence 
the no-voltage release. 

I notice that manufacturers of motor control apparatus such Figs, 1 and 2 show the two methods of connecting the no- 
as motor-starting rheostats and armature speed controllers often voltage release coils 2m rheostats and controllers, In Fig. y the 
say they have novoltage relase” What is meant by agsvelt- 2 iS connected in series with the shunt field so that in addition 

aae? S. T. Miller, Akron, Ohio. o opening the armature circuit in case the current in the line 
age rele fails, it will also open the armature circuit in case a break oc- 

In answer to question on page 55 of the October issue of curs in the shunt circuit. Fig. 2 shows the same style rheostat 
ELECTRICAL ENGINEERING by S. T. Miller, of Akron, O. with the no-voltage release coil connected across the line in 

The term “no-voltage release” refers to the magnet coil locat- series with a fixed resistance R. This type of rheostat permits 
ed on the face of motor-starting rheostats and armature speed the use of the rheostat with either a shunt or series motor. 


When used with a series motor the terminal on the rheostat 

marked F is left unconnected. It is also more advantageous 

mans. when used in connection with variable speed motors in which 

the speed variation is accomplished by varying the field cur- 

rent. In this case the shunt field current varies over such a 

wide range that it is difficult to design a release coil to go 

in series with the shunt field and operate satisfactorily over this 

range. In this type of rheostat any trouble due to breaks in the 

shunt field circuit will be taken care of by the circuit breakers 
or main fuses. Paul Justus. 
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+ 2 + 


I wish to construct a lifting magnet to raise sheets of steel 
which are 36 in. thick, 4 ft. square, and weigh about 320 Ib. 
through a 56 in. air gap. The magnet is to operate on 60 
cycles, 440 volts, three phase. Please give formulas and show 
with same how the number of turns to be placed on the magnet 
core is predetermined. The magnet is to operate 10 hours per 

day. L. W. Whittle. 

t X ** 


I wish to make a lifting magnet to lift about 600 Ib. and to 
operate on 110 volts. 


ATS. What should be the outside dimensions of the magnet? 

i ? 
controllers for the purpose of retaining the lever on a motor- ie peer us 5 1 5 TERM 
starting rheostat in the “on” position; that is, all the ae sep ive : 
cut out or retaining the lever on an armature speed controller Wat current would it pull? F. M. Lyons. 


+ * + 


What should be done to change a direct-current motor into 
a generator? Will it give the same voltage and amperage if 
run at the same speed as it runs as a motor? As a motor its 
speed is 1900 rev. per min. when operated at 220 volts, 132 
amperes. 
M. E. Longhurst, Eddystone, Pa. 
: + p „. 


In answer to quesfion by S. T. Miller concerning no-voltage 
release apparatus in the October issue of ELECTRICAL ENCINEER- 
ING: 

A no- voltage release coil is a magnet which is used to hold 
the lever or handle of a starting box in the full-speed position 
until the voltage on the line fails or a fuse blows out. When 
either of these things happens the magnet will become demag- 
netized and the spring in the handle will automatically restore 
the handle or lever to the “off” position. 

There is only a small amount of current passing through this 
magnet or no-voltage release coil on a shunt starting box. 
There are two kinds of shunt starting boxes: one has three 
EIO 


binding posts; the other has four binding posts, as shown in 
Figs. 1 and 2—Two diagrams showing method of connecting Figs. 1 and 2. In a series starting box the entire current taken 


no-voltage release device in motor circuits. by the motor will pass through the no-voltage release coil, as 


— 
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shown m Fig. 3: for this reason the wire used in winding the 
coil on the shunt box will be inuch smaller than that on the 
series box, as in a shunt motor only about 7 percent. of the 
full load current will pass through the fields of a small ma- 
chine, and as low as 1 percent. on large machines. 

On a three binding post box the no-voltage release coil is in 
series with the field coils, and should the lines a and b be tran- 
sposed as shown by the dotted lines œ and b! the coil would 
be in series with the armature current of the machine which 
would cause it to burn out. 


platy 35°55 


Shunt fie d 


ple 521295 


Figs. 1, 2 and 3 Diagram showing method of connecting no- 


voltage release device in motor circuits. 


In a four binding post box the no-voltage release coil is con- 
nected in series with a resistance which is on the inside of the 
box and is connected right across the line. In a series box the 
no-voltage release coil is in series with the line and the machine. 

In speed regulators this coil has the same function, only it 
is 30 constructed that the lever or handle will remain in any 
position and be released when the line or fuses fail or the 
switch is opened. J. Gintz, Jr. 
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WE INVITE ANSWERS TO THESE QUERIES 


Please answer the following alternating current problem 
through your columns as soon as you possibly can. 

A single phase induction 5-hp. motor with 85 percent. power 
factor is shown in the figure below. A 3-phase 10-hp. motor 
with 80 percent. power factor is represented by the star con- 
nected coils in Fig. 1. The single phase motor has an efficiency 
of 83 percent.; the 3-phase motor has an efficiency of 90 percent. 


ToGererator 


luer -phase aterialing corrent circul wihan unbalanced load. 
Fig. 2. 


Figs. 1 and 2 showing diagrams of connections of single phase 
5 hp. induction motor. 


What total power is being supplied to the two motors when both 
are operating at full load? What current flows in each line 
wire, and the power factor of the system? What will be the 
reading of each wattmeter, W, and W:? What will each watt- 
meter indicate in Fig. 2? What is the current in each line wire 
and the power factor of the system in Fig. 2?—Frederick Wer- 
ner, Electrician Sergeant, U. S. A. 


FROM OUR CONTRIBUTING EDITORS 


On page 49 of Execrricat ENCINEERING for September, in the 
story entitled “Measuring Resistance by Voltmeter,” it was 
stated that the voltmeter registers 100 volts when the re- 
sistance is found to be 2000 ohms. Of course I understand 
that the treatment of the problem is merely to show the 
modus operandi, as it were, but then a voltmeter that will 
register 100 volts without a multiplier has 10.000 ohms re- 
sistance. You will find that voltmeters will average about 
10,000 ohms resistance for every 100 volts scale; that is, a 


NOVEMBER, 1917 


voltmeter registering 500 volts has a resistance of 50,000 
ohms, and so on. I think the writer should adhere to facts 
more closely. If that had been done in the case cited, the 
problem would have been as correct practically as it is the- 
oretically. ’ ’ 
J. B. Dillon, Little Rock, Ark. 

+ + *¢ 

In the October issue of your magazine the following state- 
ment appears on page 60, column 2: 


“When two coils carrying alternating current are brought 
close together two phenomena occur—there is a transformation 
of electrical pressure and a mechanical reaction between the 
coils. In the static transformer the coils being fixed in position 
cannot budge. Here the pressure phenomena is utilized. In 
the induction motor the coils are not fixed but are movable 
Here the mechanical reaction phenomena is utilized. The trans- 
formation of pressure phenomena is also present in the induc- 
tion motor but is subordinated to the other feature.” 

For your information, permit me to advise you that the 
language used in the first statement is open to misconception. 

On reading that statement, one not familiar with the principle 
of the construction of a transformer would take it that both 
coils of the same transformer must be supplied with alternating 
current from two independent sources and under those condi- 
tions we obtain a transformation of pressure. To go a ster 
further, the statement implies that if two coils—entirely inde- 
pendent coils—carrying alternating current from independent 


sources of supply, if brought near together, a transformation of 


pressure will take place. 

You can see readily, that this information is rather mislead- 
ing not only in reference to the first half of the first statement 
but also in reference to the second half of the first statement 
since you apply that principle to the operation of an induction 
motor, 

In order that we can accomplish a transformation of electrical 


energy which includes both transformation of pressure and 


transformation of current—we must have both coils as a part 
of the same magnetic circuit and then the transformation of 
electrical energy will take place by applying alternating current 
to one coil only. By mutual induction this transformation will 
take place. 

The same thing holds true on an induction motor having a 
polar wound rotating element. At standstill a transformation 
of pressure takes place while the rotor is open circuited, since 
an induction motor at standstill is nothing but a transformer 
having high leakage. If the rotor of an induction motor is 
short circuited a transformation of energy is still present but 
is utilized to give mechanical power. Therefore this transfor- 
mation is by no means subordinated by the mechanical reac- 
tion because this is just the principle on which the induction 
motor operates. Furthermore, this is made use of on speed 
variation of induction motors with polar wound rotor, and un- 
der those conditions both the mechancial reaction and trans- 
formation of electrical energy features are very prominent. 

: Henry Scheril, Ampere, N. J. 

[Our correspondent has read the above denoted paragraph in 
a way that we did not intend or expect him to read it. In writ- 
ing it, it did not occur to us that our meaning could be mis- 
understood. We did not mean to imply that both coils were 
supplied with alternating current from independent sources, but 
that one coil only was so supplied, the other coil being inert 
until electromagnetic induction came into play. Furthermore, 
in regard to the induction motor, what we had in mind was, 
not the belittling of the transformation of electrical energy 
our Correspondent is correct in saying that this transformation 
is the principle on which the induction motor operates—but to 
emphasize the fact that though transformation takes place in 
the induction motor, it is the effect of this transformation that 
makes the device take precedence as a motor rather than as a 
transformer. Here the choice of the word “subordinated” was 
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perhaps unfortunate. And the first sentence should have read 
“When two coils, one of which carries an alternating current, 
are brought close together two phenomena occur.”] 


> ODDS" END 


BRIEF TIDINGS FOR THE BU;Y MAN 


Mazda lamps for home lighting may be obtained in 10, 15, 
20, 25, 40 60 and 100-watt sizes. 
+ + + 
With 1,500,000 hp. developed and 5,000,000 hp. undeveloped, 
the water powers of the South offer a splendid field for the 
erection of electrochemical and electrometallurgical plants. 
+ + + 


A disadvantage of every form of street lighting unit is that in 


the absence of most rigid inspection and maintenance the effi- 


ciency of the system becomes rapidly impaired due to the col- 
lection of dust and grime. 


+ + + 


Some of us would give all we possessed if we dared to give 
expression to the realities within us, according to the measure 
of the gift, but educational methods and cultured standards de- 
mand that all individuality submit to the electroplating system. 

+ + +4 


Included in the War Trade Board’s licensed articles list are 
electric generators, electric lamps, and all kinds of electrical 
equipment. These articles may not be shipped out of the coun- 
try unless a permit to do so has been obtained from the proper 
authorities. 

+ 4 4 


More than 9o percent. of the total bauxite marketed in this 
country in 1915 came from Arkansas and the other 10 percent. 
came from Georgia, Alabama, and Tennessee. Aluminum met- 
al is made from bauxite by electrical methods which were in- 
vented and first carried out by Americans. 

+ „ * 

A more widespread use of electricity in New Zealand and 
a greater demand for the various appliances that add to com- 
fortable living are predicted in a report on New Zealand's 
markets for electrical goods recently made public by the 
Bureau of Foreign and Domestic Commerce, of the Depart- 


ment of Commerce. 
+ $ $ 


Two equal resistances placed in parallel have an equivalent 
resistance equal to one-half of one of the resistances. Two 
equal resistances placed in series have a combined resistance 
equal to their sum. Two condensers, on the contrary, of equal 
capacity placed parallel have a combined capacity equal to their 
sum. Two in series have a combined capacity equal to one-half 
the value of one of them. 

+ è $ 


The American vice-consul at Zurich, Switzerland, says 
that a new dry battery for electric pocket lamps has been in- 
vented by a citizen of Zurich. It is said to be cheaper, better, 
and of simpler construction than those now in use. Instead 
of a single block battery it consists of three separate and dis- 
tinct elements, which are placed side by side in the metal 
lamp case. The chief improvement is the possibility of sub- 


stitution for a single element in case the battery is out of 
order. 


What The Industry is Doing in a Literary Way 


Northrup Alternating Current Galvanometer is pictured 
and described in detail in Circular 7, recently issued by the 
Pyrolectric Instrument Co., of Trenton, N. J. 

* de $ 

Wirt Company, Germantown, Philadelphia, Pa., is dis- 
tributing a I12-page pamphlet containing descriptive particu- 
lars about Di-el-ite resistance units, fuse type resistors, cylin- 
drical and box type ironclad units, and regulating sockets. 


+ + * 

General Electric Co., Schnectady, N. Y., has recently issued 
the following bulletins: No. 41021—R. F. Adjustable Speed 
Motors. No. 46030—Portable Instrument Transformers. 
No. 49115A—Industrial Electric Heating Devices. 


R p 7 
Electric Ovens for bread, cake, and pastry baking, for 
broiling, roasting, and industrial purposes are covered in an 
illustrated pamphlet now being distributed by the Hughes 
Electric Heating Co., 5660 West Taylor Street, Chicago. 


+ + 4 

Knapp Electric & Novelty Co., 511 West sist street, New 

York had issued catalogue No. 26 containing cuts and de- 

scriptions of all kinds of Knapp power and miniature elec- 
tric toys. A price list of motor parts is appended. 


» + 4 
Cooper Hewitt Electric Lamps for motion picture studios 
are shown in Bulletin 77 of the Cooper Hewitt Electric Co., 
Hoboken, N. J. 
+ 4 + 
Panelboards and Cabinets are covered in a comprehen- 
sive way in a new catalogue issued by the Sprague Electric 
Works of General Electric Co., 527 West 34th street, New 
York. It is designed for ready reference when ordering such 
goods. 


J 


és 2 Re 
H. Boker & Company, Inc., 101-3 Duane Street, New York, 
have issued in convenient pocket pamphlet form a table show- 
ing the cost per hour of current consumed by electrical ap- 
pliances at rates ranging from one to ten cents per kilo- 
watt-hour. 
+ + + 
Benjamin-Starrett Panelboards and Cabinets are fully cov- 
ered in an illustrated catalogue of 64 pages issued by the 
Benjamin Electric Mfg. Co., of Chicago, Ill. All types of 
panelboards are pictured, and dimensions and prices are giv- 


en in tabulated form. 
+ + & 


Effects of Storage Upon the Properties of Coal by S. W. 
Parr, Professor of Applied Chemistry, has been issued as 
Bulletin 97 of the Engineering Experiment Station, Uni- 
versity of Illinois. In 1910, tests were started by Professor 
Parr upon car-lot samples of coal to determine the effects of 
weathering. Preliminary results were published as Bulletin 
38. The investigations were then continued for an additional 
period of five years on the same samples and finally the coal 


was burned in a power plant and analysis made to establish 
the character of the various samples. Briefly summariz- 
ed, the results show that, under certain prescribed conditions, 
bituminous coal may be stored without danger of spontane- 
ous combustion, and that the actual loss of heat value, or 
deterioration, resulting from storage is small. 


+ * + 


“The Way to Better Light,” a pamphlet distributed by the 
National Lamp Works, of General Electric Co., at the Elec- 
trical Show in New York last month, though a bit shaky 
from a technical point of view, is well worth reading. The 
chapter on the cost of electric light says: Back in 1882 
when the first incandescent electric lamps were made the 
best lamps obtainable gave 16 candle-power and consumed 
100 watts of electricity. If you were paying, say, Io cents 
a kilowatt hour for electric current, it would cost you one 
cent an hour to burn one of these lamps. 


+ + +$ 


Massachusetts Institute of Technology has completed ar- 
rangements with the General Electric Co., whereby Tech. 
students will take part of their course in the Lynn shops of 
the General Electric Co., and part at the Institute. The 
course covers a period of three years of co-operative engin- 
eering and administrative training. The requirements for en- 
trance into the course are the completion of work equivalent 
to the first two years of the electrical engineering course at 
Tech. This equivalency is obtained by college students who 
take their bachelor of arts or bachelor of science degree while 
specializing in mathematics and physics, as well as by pursu- 
ing the first two years of the electrical engineering course at 
Tech. This course is hightly regarded by various leaders of 
industrial affairs who have looked over its provisions. It is 
believed that it is an advanced step in the direction of better 
training of engincers for executive and administrative duties. 
The significance of starting an important educational move 
like this in war times will be appreciated by all who under- 
stand the tremendous need which the war is creating for 
engineers trained in the executive work of production, a need 
which will be even more emphatic during the world’s recon- 
struction period following the war. 


BITS OF GOSSIP FROM THE TRADE 


Holophane Developments for Type C. Lamps is the title 
of Booklet 114-A recently issued to the trade. It is published 
for the purpose of acquainting the dealer with the develop- 
ments which have been made in the Holophane system of 
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illumination, particularly with reference to units for type C 
lamps. A feature, unusual in books of this kind, is the 
Holophane nomogram for calculating desired illumination on 


page 18. 
+ + 
Garfield Mfg. Co., of Garfield, N. J., is successor to the 
Hemming Mfg. Co., formerly located at that address. There 
has been no change in the management. 
+ + ** 


Henry L. Doherty & Co. subscribed $1,000,000 to the sec- 
ond Liberty Loan of 1917, and another $1,000,000 worth of 
the loan was bought by the Cities Service Company. 

+ è 


Brooklyn Edison Co. has issued a return post-card circular 
offering, for November only, a regular $7.50 electric heating 
pad for $5.90. 

t + * 

Two Million Dollars were subscribed by the employees of 
the Westinghouse Electric & Mfg. Co. to the Second Liberty 
Loan. This is in addition to $2,500,000 subscribed by the 
company itself. 

* + 


Final reports show that $2,233,000 was the total amount sub- 
scribed to the second Liberty Loan by the employees of the 
Westinghouse Electric & Mfg. Co. 


$ $ + 

` Edison Storage Battery Company's New York sales office, 
long located at 206 W. 76th Street, moved into larger quart- 
ers, at 209 West 76th Street, right across the street from 
the old headquarters on October 1. At the new location 
many additional facilities have been installed to enable the 
manager, John Kelly, to take care of the increased business 
and to give every customer standard Edison service. 


* t t 


Western Electric Company, Inc., 195 Broadway, New 
York, announces that A. H. Bannister has been appointed 
sales manager at Minneapolis. Mr. Bannister was formerly 
sales manager at Omaha. His place there has been taken by 
M. A. Buehler. 

d $ $ 


Atlas Crucible Steel Company has ordered for its Dunkirk, 
N. Y., plant a standard rolling mill drive consisting of a 
450 hp. Westinghouse wound-rotor induction motor, a ro- 
tary converter, and a 130 hp. direct-current motor. This ap- 
paratus is so interconnected that at heavy loads the rotor 
currents supply power through the rotary converter for the 
direct current motor which in turn helps drive the mill. 


+ + + 


Ward Leonard Electric Company, Mount Vernon, N. V., 
is now represented in Saint Louis, Mo., by the Morse En- 
gineering Company. The Cleveland representative is Walter 
P. Ambar Co., The Arcade. The Detroit representative is 
the Electrical Specialties Co., 69 State Street. The Pitts- 
burgh representatives are Sperry & Bittner, First National 
Bank Building. 

+ + $ 


Washing Machine Manufacturers, as a unit, should begin 
a searching reorganization to eliminate waste, reduce friction 
and speed up output, declared R. D. Hunt of The Dexter Co., 
Fairfield, Iowa, addressing members of the American Wash- 
ing Machine Manufacturers’ Association at a recent meeting 
held in Chicago. Several companies have discontinued the 
placing of handles on tubs, Mr. Hunt asserted. Others are 
no longer supplying detachable cranks on wringers. He ex- 
plained that washing machine manufacturers might benefit 
from an enumeration of facts like these, in the interest of a 
standard plan of action to reduce costs. A realization of 
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what can be accomplished by 8 of this nature, 
was pointed out as one of the benefits of the war to or- 
ganized industries of all kinds. 

+ + + 


Electrical Household Appliances as useful Christmas gifts 
and as the answer to the vexed servant problem provided 
the underlying motif for the Western Electric Company’s 
exhibit at the New York Electrical Exposition and Motor 
Show of 1917. The exhibit was designed not only to interest 
housewives in the appliance themselves but rather to af- 
ford a liberal education in the ways in which electricity 
will assist in the scientific management of the home. 


2 + 


Another Increase in Wages for shop employees aggregat- 
ing nearly $2,000,000 a year has just been announced by the 
Westinghouse Electric & Mfg. Co. Effective October 16, all 
employees observing shop hours, except munition workers, 
received an additional bonus of 10 percent. if they are on a 
salary or time-rate basis, and of 7 percent. if they are on 4 
piece, premium, or task basis. The 20,000 shop employees 
of the Westinghouse company form one of the most highly 
skilled organizations in the country. They are also one of 
the best paid bodies as well, increases granted since the out- 
break of the European War now amounting to about 60 per- 
cent. of the former average compensation. 


+ + + 
PURELY PERSONAL . 


Arthur Williams, general commercial manager of the New 
York Edison Company, was designated by Herbert C. 
Hoover on October 24 as Federal Food Administrator for 
New York City. 

* + + 

E. H. Martindale, sales manager of the National Carbon 
Company, Cleveland, Ohio, has been commissioned a captain in 
the Engineer Offcers’ Reserve Corps. 


+ + 4 


A. F. Chamberlain, New York manager of the Robbins & 
Myers Company, has been elected chairman of the fan sec- 
tion of the Associated Manufacturers of Electrical Supplies. 

t b * 

D. R. Shearer, formerly of Knoxville, Tenn., and later en- 
gineer for the Boone Fork Lumber Co., has opened an office 
in the Burrows Bldg., Johnson City, Tenn., for the practice 
of engineering. 

+ + + 


E. J. Rudd, of Glenbrook, Conn., has been appointed en- 
gineer of the Public Utilities Commission of Connecticut dur- 
ing the absence of John F. Trumbull, who has been com- 
missioned captain in the Reserve Engineers Corps. 

+ + 7 


Louis A. Hazeltine, formerly assistant professor of elec- 
trical engineering at Stevens Institute of Technology, Ho- 
boken, N. J., has been appointed acting professor in place 
of the late Albert F. Ganz. 

+ + & 


Walter S. Finlay has been appointed superintendent of mo- 
tive power of the Interborough Rapid Transit Co. and of the 
New York Railways Co., of New York. He succeeds the late 
Henry G. Stott in these positions. 


+ + + 


W. S. Franklin, formerly professor of electrical engineer- 
ing at Lehigh University, has accepted a position as special 
teacher and lecturer at Massachusetts Institute of Technol- 
ogy, partly in the department of physics and partly in the 
department of electrical engineering. 
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Henry L. Doherty, speaking as retiring Jupiter at the an- 
nual banquet of the Jovian Society held at the Hotel McAI- 
pin, New York, on the evening of October 23, got away from 
discussing the electrical industry, and devoted most of his 
speech to the war and the duty of electrical men to work 
their hardest to help in its prosecution. For the first time 
Mr. Doherty gave public expression to his opinion that the 
end of the struggle between the United States and Germany 
was not in sight and said that all of us must make up our 


minds to much hard work and suffering. 
+ + ++ 


ASSOCIATION NEWS 


Cleveland Electric League has an able and talented secre- 
tary in R S. Dunning. We don't know what Mr. Dunning's 
job is, but he would shine as a newspaper man. If the 
League doesn’t prosper ’tis no fault of his. 


b 4 + 
National Institute of Inventors held a meeting on October 


23, and elected officers for the ensuing term. Benjamin B. 
Thayer, of the Naval Consulting Board, has been elected 
an honorary member of this society. 

+ * * 

Engineers Club of Trenton held a special meeting on Mon- 
day, October 22, to hear H. L. Gantt, past- president of the 
American Society of Mechanical Engineers read a paper 
entitled “Economic Position of the Engineer.” 

b „ 4 

Associated Engineering Societies of St. Louis, Mo., held 
a joint meeting under the auspices of the St. Louis branch of 
the American Institute of Electrical Engineers on Sept. 26. 
Terrell Croft presented an illustrated paper on “What Elec- 
tricity Is,” giving a popular exposition of the electron theory. 

x p „ 

American Society of Mechanical Engineers will hold its 
annual meeting in New Vork December 4 to 7. Among the 
features that have been announced for this meeting are: Ad- 
dresses by former President William H. Taft, in conferring 
honorary membership upon Major-Gen. George W. Goethals. 
Ira N. Hollis will deliver the opening address on Universal 
Public Service in Peace and War.“ Dr. Brashear is expected 
to lecture on “The Beautiful in Commonplace Things” on 
Thursday evening, December 6. 

+ + $ 

New York Section of the Illuminating Engineering So- 
ciety will hold a meeting in the Engineering Societies Build- 
ing, 29 West 39th Street, Thursday, November 8, at 8 p. m. 
A paper entitled “Illuminating Engineering as a Commer- 
cial Force,” will be presented by a committee of the Lighting 
Sales Bureau, National Electric Light Association, consist- 
ing of Messrs. Hogue, Low and Whitehorne. The paper 
treats of illuminating engineering as a basis of central sta- 
tion practice—the purposes of illumination engineering, first, 
in developing new customers; second, in interesting prospec- 
tive customers; third, promoting satisfaction to customers, 
with examples. 

+ + + 

Electrical League of Cleveland.—As we have said before, 
no electrical organization is more happily situated, none more 
ably conducted than this one. Its weekly leaflets are prose 
poems. Reading them regularly is the best cure for hookworm 
(the technical term for ordinary laziness) that we know of. 
There is no resisting the seductive appeals of Secretary Dun- 
ning, hence the League’s ample response to the Second Liberty 
Loan. Now the League is conducting a course in public speak- 
ing for its members, the instructor being Ralph Smith, former- 
ly director of public speaking at the Chicago Conservatory. On 
October 20, the Fun Party Division of the Entertainment Com- 
mittee gave “A Night in Monte Carlo” when all who like to 
play the game of chance were given about twenty different op- 
portunities to amass a competence for life or go broke. 
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New York Electrical Exposition and Motor Show was held 
at the Grand Central Palace, New York, last month. All the 


leading elctrical manufacturers were represented, their wares 


being shown in attractive ways in artistically decorated 
booths. War time conditions were reflected by the exhibits 
of the Navy Department, the Red Cross, the Department of 
Agriculture, and some of the lamp manufacturers. An ex- 
hibit that attracted much attention was that of the airplane 
Gnome motor in the booth of the General Vehicle Co. The 
Gnome is a true type of rotary motor, all nine cylinders re- 
volving round a fixed crank shaft. This motor weighs about 
270 Ib. and delivers 100 hp. or at the rate of 1 hp. for 2.7 lb. 
The Cooper-Hewitt Electric Co. showed all sorts of shells 
being manufactured under mercury vapor and quartz lamps. 
During the show a special meeting was held by reprcsenta- 
tives and guests of the New York Edison Co. to celebrate 
the 35th anniversary of the introduction of electric lighting 
in New York. As mentioned elsewhere in this issue, the first 
power house was installed in Pearl Street in 1882. A num- 
ber of the original employees of that station were present 


at the meeting. 
+ $ $ 
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SHORT STORIES ABOUT ELECTRICAL GOODS OFFERED BY MANUFACTURERS 


FREEMAN FIXTURE SOCKET 


The accompanying illustrations show a fixture socket which 
has been designed especially for use with socket covers and 
husks by the E. H. Freeman Electric Co., Trenton, N. J. 

It is designed with the thought of saving time in installing 
fixtures. The chief features in connection with it are that no 
centering is necessary with the metal cap, and the procelain cap 
is rigidly wired. The metal caps are supplied with 16 tapped 


4 


Special porcelain socket for fix 
view, exploded view, and socket installed in cover respective- 
ly. E. H. Freeman Electric Co., Trenton, N. J. 


holes, in any of which the retaining screws of the socket body 
may be fastened. The porcelain cap is not readily attached to 
the metal cap until insulation is completed, and it is, therefore, 
a simple matter to locate it, so that the key shaft will line up 
with the slot in the husk, as it is free to turn in either direction. 
The retaining screws are of easy access, and are locked in the 
socket body to prevent falling out while installing. 

This socket con forms to the specifications of the National 
Board of Fire Underwriters, with respect to conditions under 
which insulating joints may be omitted. 


+ 4 + 


SELFAST SERVICE 


A novelty that caught the eye of the crowd at the Electrical 
Show last month consisted of a metallic receptacle about two 
feet high and one foot in diameter inside of which a strong 
electromagnet equipped with a number of poles was caused to 
rotate around its vertical axis. 
equipped with suitable gearing and housed in the hood of the 
receptacle was used to drive the magnet. Containers of various 
kinds and shapes, the non-metallic ones equipped with soft iron 
armatures placed either centrally or eccentrically, and adver- 
tising different kinds of tobacco, foodstuffs, and wearing ap- 
parel were held in suspension on the surface of the receptacle 
and were made to twist, turn, and oscillate while chasing one 


A small high speed motor 


another around the surface in a seemingly inexplicable way. 
The antics of this device were such as to call for some original 
comment from the crowds that gathered to watch it. What 
made it “go” was to most of the visitors a great mystery. It 


Electrically operated advertising devices. Herberts Engineering 
Co., 10 East 43rd Street, New York. 


was exhibited in the booth of the New York Edison Co. by the 
Herberts Engineering Co., of 10 East 43rd Street, New York. 
A cut of the device itself is shown herewith. As a window dis- 
play advertising novelty it commends itself to the attention of 
electrical manufacturers, jobbers, and dealers. 


¢ js 


OUTDOOR CABLE TERMINAL 


A new style of outdoor (Type D.O.A.) cable terminal has 
recently been placed on the market by the Standard Under- 
ground Cable Co., Pittsburgh, Pa. It is known as the protected 
disconnection style. All the copper parts are covered by a 


terminals. 
Cable Co., Pittsburgh, Pa. 


Protected disconnection Standard Underground 


porcelain hood, as shown in the illustration, which permits the 
disconnection of the aerial extension wire even while the cir- 
cuit is alive. 

All the outdoor (Type D.O.A.) cable terminals made by this 
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company are readily disconnected from the aerial conductor 
either by means of a set-screw, a cap-nut, or turnbuckle stem. 
The stem of the new terminal is a modification of the regular 
cap-nut stem and has some additional advantages where fre- 
quent disconnection of the aerial circuit from the terminal is 
necessary. The new terminal, as well as the complete line of 
Standard outdoor cable terminals, is described in bulletin No. 
700-2, which has just been published and is now ready for dis- 
tribution. ö 
9 + 


ELECTRIC AUTOMOBILE HEATER 


The Metal Specialties Co., of Chicago, III., has brought out 
an electric automobile heater that is designed to replace the 
more expensive garage heating systems now in use. This heat- 
er will operate on 110 volts either direct or alternating. It 
hangs under the hood near the carburetor, and distributes the 
heat where it is most needed on cold nights. It makes it easy 
to start the car at any time. Instead of heating all the garage, 
only the essential parts of the operating mechanism of the mo- 
tor car are taken care of by this means. 


+ p + 
DEAD FRONT PANEL SWITCHES 


The Bryant Electric Company, of Bridgeport, Conn., an- 
nounce an addition to its line of dead front panel switches; 
for instance, on circuits above 125 volts, a 
Bryant panel unit can be had with connections 
for cartridge fuses. With a small quantity 
of units in stock, a dealer or contractor is en- 
abled to provide for the immediately assembly 
of an panel board of practically any number 
of circuits. 

Each unit is complete in itself, consisting of 
a substantial porcelain base, upon which are 
mounted two demountable switch mechanisms 
with fuse connections, all ready for connect- 
ing to the circuits. The entire front of each 
unit is fully protected by substantial sheet 
fibre. This effectively covers and protects all 
live parts so that it is impossible for a care- 
less or thoughtless operator to “get a shock.” 


Dead front ponel switch. Bryant Electric Co., Bridgeport, Conn. 


+ + + 
BUSBAR BENDING MACHINE 


The General Devices and Fittings Co., of Chicago, III., has 
brought out a novel type of machine that will bend all copper 
bar sections up to and including 6 in. wide and 34 in. thick. 
The gauge face on the rear end of the machine allows any num- 
ber of pieces to be bent so that they will register evenly when 


stocked. 
> * > 


COMPTON QUADRANT ELECTROMETER 


This electrometer has been developed by Karl T. Compton 
and Arthur H. Compton at Princeton University. It is of the 
well-known quadrant type and is patterned somewhat after the 
Dolezalek design, except for the following features: the com- 
plete electrical system is made very much smaller, and the num- 
ber of parts is materially reduced, only one set of insulated 
leads being used; the result is very small capacity. Also, by use 
of electrostatic control, unusually great range of sensitivity 
and period is obtained. 

The needle and plane mirror comprise one unit and the quartz 
fibre suspension another. The needle is of aluminum leaf, and 
is slightly unsymmetrical in relation to the quadrants. The de- 
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gree of dissymmetry can be changed from the outside of the 
case to suit various conditions. One of the small brass quad- 
rants is detachable and can be pushed aside or entirely remov- 
ed. The two insulated quadrants are mounted on a single am- 
broid insulator. Levelling screws are provided for the proper 
placing of the needle and mirror. The dust cover can be twisted 
so that the small glass window may face in any direction. All 
brass parts are black nickled, thus reducing reflections. 

An assortment of four quartz fibre suspensions is furnished 
with each instrument. These are regularly made conducting. 


Compton quadrant electrometer. Pyrolectric Instrument Co., 
148E. State St., Trenton, N. J. 


thus unnecessary the addition of a charging rod. A non- con- 
ducting suspension can be furnished when specified and at a 
slight additional cost. Because of the use of electrostatic con- 
trol which neutralizes the torque, comparatively coarse quartz 
fibre can be used, rendering the moving system somewhat more 
rugged than has heretofore been possible. 

The total range of the instrument is approximately 0-50,000 
mm. per volt, and the easy working range is 0-20,000 mm. per 
volt. Theoretically, infinite sensitivity with infinite period could 
be reached with infinite skiil in adjustment. Deflections are 
proportional to the voltages over a very wide range. 

The period increases with the sensitivity, and varies from 
approximately 2 seconds at very low sensitivities up to approx- 
imately 10 seconds at 20,000 mm. per volt. At higher sen- 
sitivities, the period becomes relatively greater. The instrument 
is practically dead beat. It is made by the Pyrolectric Instru- 
ment Co., Trenton, N. J. 

* oe oe 


COMBINATION VOLT-AMMETER 


The General Electric Company has developed a new direct 
current duplex instrument with self-contained attachment for 
illuminating the dials. This volt-ammeter is particularly adapt- 
ed to electric vehicles and small direct current panel applica- 
tions such as are used for battery charging sets and lighting. 

It is called the Type DK 7 and consists of an ammeter and 


Combination volt-ammeter. General Electric Co., Schenectady, 
New York. 
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are reinforced, thus adding greatly to their value. 


NOVEMBER, 1917 


a voltmeter mounted on a bakelite base with outside dimen- 
sions of 5½ in. by 2% in. and 1356 in. deep. Separate instru- 
ments of the same construction are supplied and known as the 
Type DM. 

The D’Arsonval permanent magnet moving coil construction 
is used in both elements, the resistance for the voltmeter is self- 
contained, the ammeter requires an external shunt. The instru- 
ments are finished dull black and can be equipped with paper 
scale with black marking or with metal scale plate and white 
figures on black background. Voltmeter standard capacities 
range from 10 to 150 volts and for the ammeter any desired 
capacity can be obtained, either for one way indication or 
double, showing charge and discharge readings. 

For electric vehicles cable leads are furnished for connection 
to terminals set in back of the instrument back, so that all wir- 
ing can be concealed. For panel work, stud terminals can be 
supplied, which serve as terminals and holding lugs. 


+ e + 


ARROW STANDARD PLUGS 
AND RECEPTACLES 


The Arrow Electric Co., Hartford, Conn., is manufacturing 
a complete and interchangeable line of “Standard” plugs and 
receptacles. The attachment plug is separable; the plug body 
is threaded for Edison base outlets; and the plug cap acts as an 
adapter for thirteen different body parts. There are four dif- 
ferent flush receptacles, five different surface receptacles, two 
current taps, and two adapters—making a complete line of ft- 
tings for any form of installation. i 

All the springs in Arrow E “Standard” plugs and receptacles 
This in- 
sures good contact, no matter how often the plug is inserted 
or withdrawn. 

Six attachment plug manufacturers are making the Standard 
line. It can be universally adopted by all branches of the trade 
to advantage, as it will give an interchangeable and uniform 


method of attaching appliances. This feature will be very much 
appreciated by the buying public. 


+ 2 + 
VACU FLASHER 


Betts and Betts Corp., 511 West 42nd Street, New York City, 
has brought out a new type of thermostatic flasher for operat- 
ing advertising signs. One of these flashers attracted some at- 


tention at the Electrical Show at the Grand Central Palace last 
month. 


Vacu flasher. Betts & Betts Corp., 511 West 42nd street, 
New York. 


In this type of flasher the circular box shown in the cut con- 
tains a glass tube from which all of the air has been exhausted. 
n this tube there floats a puddle of mercury. There is a 
platinum leading in wire at each end as well as in the centre. 
A rocking arm is attached to the metal case containing the 
tube, and is operated by resistance wires which heat and cool 
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alternately while the flasher is in operation. 
and forth makes and breaks the circuit. 

The single circuit type of flasher will make and break the 
circuit about 15 times a minute. 
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GRETHER HAND ELECTRIC 
SEARCHLIGHT 


Portable electric searchlights of a new kind are announced 
by the Grether Fire Equipment Co., of Dayton, Ohio. One 
of these is equipped with two No. 6 dry cells, the other with 
an Edison alkaline storage battery. They are said to pro- 
ject the rays of light from 200 to 300 ft. Many of them are 
now used by the Navy Department. 


The tilting back 


Hand electric seurchlight. Grether Fire Equipment Co., 
Dayton, Ohio. 


When designed for use in coal mines these searchlights 
are supplied with a special safety device so that in case the 
lens or bulb breaks accidentally the circuit also breaks in- 
stantly, thus preventing danger of explosion. They are made 
of aluminum, are equipped with a substantial leather carrying 
strap, and are designed to stand the severest kind of service. 

X 4 & 


AUTOMATIC SIGN FLASHER 


The Automatic Electric Controller Co., of Seattle, Wash., an- 
nounces the marketing of a new type of sign flasher that oper- 
ates without the need of a motor. It consists of a solenoid 
which moves a stem, to the lower end of which is attached a 
dash pot so that the operating speed can be regulated within 
limits. The circuit breaker is operated by the upper end of 
this stem, which projects above the solenoid. Only the solenoid 
circuit is controlled by this breaker. The lamp load circuit js 
both made and broken under oil in the dash pot. Two sizes of 
these sign flashers are now on the market; one carries 2500 
watts alternating or 1000 watts direct, the other 5000 watts al- 
ternating or 2500 watts direct. 


* + 


GLOBE AND REFRACTOR FOR 
NOVALUX FIXTURE 


A new glass globe, and an improved holophane refractor, 
have recently been added to the General Electric Novalux street 
lighting fixture. The new holophane dome refractor, of corru- 
gated glass, collects more upward light rays than other designs 
and throws this light downward, and out into the street, at an 
angle of ten degrees below the horizontal. It practically does 
away with a reflector, and makes the lamp far more efficient. 

The new glass globe, also added to this Novalux fixture, is ot 
clear glass, stippled on the inside. It diffuses the light over a 
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large area and at the same time absorbs very little more light 
than a clear globe. The globe also eliminates any dazzling point 
of light, producing a glowing effect that spreads a flood of light 
evenly over the street. 


New globe and refractor for Novalux fixture. General Electric 
Co., Schenectady, N. F. 


The General Electric Novalux fixture, with the stipped globe 
and dome reflector, takes the gas-filled Type C mazda lamps in 


all sizes from 250 to 1000 candlepower. 
+ + + 


EIGHT PANELED GLOBE FOR 
ORNAMENTAL NOVALUX UNITS 


A new ornamental Novalux fixture is announced by the 
General Electric Company, of Schnectady, N. Y. It has an 
eight paneled globe of stippled 
glass and is equipped with a 
new refractor and reflector. 
The lamp interior has two 
important improvements. The 
new bell shaped holophane re- 
fractor collects all the upward 
light and re-directs it at the 
most efficient angle. A cone 
“shaped” reflector saves the 
downward rays, otherwise lost, 
and transmits it to street. 
The eight sections of the 
globe are all of stipped glass 
designed to diffuse the light 
over the greatest possible eff- 
cient area and to give the 
lamp a luminous glow which 
makes it specially ornamental, 
even in the daytime. 


Fight pancled globe for ornamental Novalux units. General 
Flectric Co., Schenectady, N. Y. 
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HEAVY SERVICE WASHING MACHINE 


A new type of washer, called the heavy service machine, 18 
announced by Walker Bros. Co., of Syracuse, N. Y. It con- 
sists of two tanks, a shallow one being intended for rinsing on- 
ly, the water draining into the second tank—a deep one in 
which the washing is done. After that the soiled water is drain- 
ed out. The two-tank machine facilitates the washing of dishes 
in large quantities. Two trays can be handled at one time, and 
there is always clean fresh water and a clean tank for the 
rinsing for each trayload of dishes. The washing and rinsing 
each require only from one to two minutes’ operation of the 
machine, and each of the trays holds from 35 to 75 pieces. 


Two tank dish washer. Walker Brothers Co., Syracuse, N. Y. 


Individual motors are directly applied to each tank. 

The tanks and hinged covers are made of non-rustable ma- 
terial, while the square tops of cast iron are coppered and nickel- 
ed. The whole rests on eight legs of channel iron. The ma- 
chine requires a space approximately 2 x 4½ ft., and is easily 
connected to hot water and drainage, and electric circuit, when 
it is ready for use. 


+ + + 


CONTROL DESKS FOR ELECTRICALLY 
OPERATED SWITCH GEAR 


In general, control desks, as built by the large manufacturers 
of switchboard apparatus, are sectional in form, each section 
being a unit in itself corresponding to the panel of a switch- 
board. They may be divided into three broad classes, depending 
on the provisions made for mounting instruments: 


1 A plain flat desk having no provision for instruments. 


2 A desk with an instrument frame mounted on posts on 
the rear. 


3 A desk with an instrument section extending upward from 
the rear edge of the desk top without any intervening space. 


Any of these types is made either linear or circular to meet 
local installation conditions. The linear form is best adapted 
for use where a small number of circuits is employed; for a 
large number of circuits the circular desk is more desirable, as 


m 
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it sos oe view of all sections of the desk from one and a readily renewable solid brass contact tip on the other 

8 The station f 
; , , a ary contacts are the same as those used on General 

; A typical T 3 desk of the type having an instrument Electric motor operated or H type oil circuit breakers. 

rame mounted on the rear, manufactured by the Westinghouse When the switch is opened a flange near the tip of the blade 


1 1 is a 1 5 of East Pittsburgh, Pa., is shown in Fig. 1. prevents the blade from dropping below the upper part of the 
This desk is built up on a pipe framework having a channel- lower stationary contact. A wide flare on the lower end of the 
iron base, the design being such that sections can be easily added 
to an existing desk by removing one or both end sections and 
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* r- Disconnecting switch for restricted quarters. General Electric 
go ik Co., Schenectady, N. V. 


upper contact leads the blade into place when the switch is being 


closed. ' f 
After the blade is closed a slight turn to the right or left 
by the operating rod locks the blade in position and prevents it 
from opening except when desired. This switch is made by the 
General Electric Company, Schenectady, N. V. 


© A b 
l Fig. 2 f 
Control desks for operating large power houses. Westinghouse INVERSE TIME-LIMIT ATTACHMENTS 


Electric & Mfg. Co., East Pittsburgh, Pa. ie CERIN l — 
To meet the demand for an inexpensive inverse-time-hmit on 


without disturbing apparatus already installed. The top sec- breakers of moderate capacity, the Westinghouse Electric & 
tions are of slate or marble and the sides of steel. Access to Mfg. Co., East Pittsburgh, Pa., is- making an inverse-time-limit 
the desk for wiring is afforded either from the rear or sides attachment for direct mounting on the current-trip magnets of 
by means of cover plates which are easily removed. Holes in the overload-trip cover plates and electric- operating mechan- 
the steel back provide suitable ventilation. . isms of all their types F and B automatic breakers. 

A modern installation of Westinghouse control desks is shown The attachments for use on coverplates of manually-operated 
in Fig. 2. The desks are located in the gallery of the station k 
in such a manner as to give the operator a clear view of the 
machines. 
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DISCONNECTING SWITCH FOR 
RESTRICTED QUARTERS 


The ordinary high-voltage knife-blade disconnecting switch is 
operated by a hook on the end of a long rod. This necessitates 
an amount of space for the operator directly below the switch 
and perpendicular to its base, which depends both upon the 
length of the blade and of the rod used to open and close the 
switch. 

In some plants the space on which the operator would have 
to stand to use the switch hook at the considerable angle re- Method of mounting inverse-time-limtt attachment. Westing- 
quired is so small in relation to the height of the disconnect- house Electric & Mfg. Co., East Pittsburgh, Pa. 


ing switch that the usual design is practically prohibitive. l 2 l ; 
In some such cases the switch pictured led the way out of this breakers are of the double-disc-type and are adjustable by vary- 


difficulty. It is operated from directly below by a disconnect- ing the area of the moving disc that is directly opposed to the 
ing switch hook i stationary disc. On 100 percent. overload a time-element of 

The insulators, insulator caps, and terminals are standard. approximately 5 seconds is obtainable. By adjustment this may 
The blade is a copper rod with a cast eye fastened on one end be varied downwards to o. A longer time-element may be ob- 
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tained up to approximately 10 seconds by using a heavier oil 
than that provided with the attachment. 

The attachment for use on electrically operated breakers is 
of the disc-pot type. Time adjustment on this form is made by 
varying the opening of the valve discs on the plunger. 

The use of the inverse-time-limit attachment does away with 
the necessity for relays where an inverse-time-limit character- 
istic on the overload feature is desired. 

? + + + 


HOME MODEL WASHER 

A washing machine which possesses several features of merit 
is made by the Miller Mfg. Co.. of Meyersdale, Pa. On a 
platform below the tub is mounted a Westinghouse 1/6 h. p. 
splashproof motor, which can be supplied for direct or alternat- 
ing current. 

The important feature of a washer is the agitator which im- 
parts motion to the clothes and water. This is a disk of wood 


Home model washer operated by Westinghouse motor. Miller 
Mfg. Co., Meyersdale, Pa. 


about 34 the diameter of the tub. To the lower surface are 
fastened six cleats 2 in. deep. These take firm hold on the 
clothes, but will not catch in such a way as to tear them. The 
weight of rocker shaft and dasher is not great enough to pack 
the clothes down and prevent the water from cir-ulating freely 
as the wash is worked. 


The direction of rotation of the wringer is controlled by a. 


convenient lever so that clothes can be wrung in either direction. 
Another model, known as Type A, has all the driving gears 
underneath the tub. Thus the top is kept clear of all machinery. 
The to-in, wringer is driven by a vertical shaft, and as it can 
be run simultaneously with the washer, one batch of clothes 
can be wrung while the next is being washed. 
9 + 4 


. GENERAL ELECTRIC SAFETY-FIRST 
SWITCH 


The annexed cut shows a new type of safety switch now be- 
ing marketed by the General Electric Co., Schenectady, N. V. 
The cut portrays not only the exterior protective casing, which 
is of sheet metal, but also reproduces in phantom the working 
parts and the slate base. The padlock at the bottom prevents 
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outsiders from bothering with the fuses in the lower part of 
the switchbox. A glance at the hinged-casing shows that the 
switching lever at the upper right hand side cannot be closed 
while the covering over the fuses is open, and vice-versa. 
Where two or three operators are involved it has been ob- 
served that although one of them may throw on the switch 
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Safety first switch. General Electric Co., Schnectady, V. Y. 


with perfect safety he may at the same time endanger another 
operator working on a machine whose motor gets its current 
through the switch. To meet this condition three locks each 
controlled by a different individual, may be used and all oper- 
ators kept in touch with what is going on. By special order 
these switches will also be provided with spring catches which 
must be pressed down while the switching lever is moved. Both 
hands are thus required to switch the current on or off and 
further safety is assured. 


+ © + | 
;‘BACK-OF-BOARD-TYPE FIELD SWITCHES 


In the starting of a synchronous motor from an alternating 
current source with the field open-circuited, which is the practice 
of the General Electric Co. on all alternating current motors 
using 125-volt excitation, there is considerable induced voltage 
across the field terminals until the motor reaches synchronous 
speed. Under these conditions an exposed field switch on the 


Way of connecting switch handle. General Electric Co. 
Schenectady, N. Y. 


Fa 
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front of a switchboard is more or less of a source of danger 

to the operator. 

The most approved method of reducing this danger in con- 
nection with hand- operated field switches is by means of the 
back-of-board switch shown. This switch embodies all the 
essential features from a safety-first viewpoint. It consists of 
an operating handle similar to an oil circuit breaker lever mount- 
ed on the front of the board and the switch proper mounted on 
a slate base, which is supported on a framework back of the 
switchboard. The switch is connected mechanically to the oper- 
ating handle by means of connecting rods and bell hangers. 
This locates all live parts on the back of the board and does 
-away with danger of accidental contact to the operator from 
the front. This type of switch is used also in connection with 
alternating current generators when it is desired to reduce risk 


Some of the improvements which have been made in their 
equipment since last presented in this magazine are as fol- 
lows: 

The new Model 5 gun contains all of the features of the old 
Model 4, and in addition includes a spreader attachment 


SHROUD ——> 
| 


— 1 


NEEDLE VALVE THUMD NEW 


NEEDLE VALVE LOCK NUD 
SPREADER ATTACHMENT 


to a minimum. 

When solenoid-operated field switches ate used in the field 
circuits of synchronous motors started from the alternating cur- 
rent source, they are ordinarily made of two single-pole‘ ele- 
ments with independent closing and opening coils. Both poles 
are closed simultaneously, but in opening, one pole precedes the 
other, connecting the discharge resistance across the field, the 
other pole opening immediately after and interrupting the dis- 
charge circuit, and entirely disconnecting the field circuit. 

On synchronous motors utilizing 250-volt excitation it is the 
practice to start with the field short-circuited through the dis- 
charge resistance. In such cases a double-pole switch is pro- 
vided to short-circuit the field through the discharge resistance 
during the period of starting. 


+ + + 
IMRROVED SPRACO PAINT GUN 


The Spray Engineering Co., 93 Federal Street, Boston, 
Mass., is in the market with several new and improved kinds 
of spraying painting outfits. Form P-1 painting equipment 
and Model 5 gun are shown herewith. 


Improved Spraco paint gun. Spray Engineering Co., 93 Federal 
St., Boston, Mass. 


VALVE CAP 


VALVE STEM 


TRIGGER 


Details of improved Spraco paint gun. 


which produces a fan-shaped spray which is desirable in 
applying coating to large surfaces such as walls, ceilings, 
tanks, gas holders, and hulls of ships. It can be used for 
all kinds of coating, from the finest varnishes and lacquers 
to heavy structural paints, by the application of interchange- 
able nose pieces. When it is desired to use the gun for coat- 
ing of small articles such as ‘machine castings, the spreader 
attachment may be removed and replaced by a shroud, as 
shown in the cut. . 

Another improvement over the old type is its increased 
capacity, making it possible to apply heavy materials to large 
surfaces in the shortest possible time. 

The new type of control head embodies all the features o 
the old type in one compact unit. On the old type the air 
strainer and reducing valve were separate units, which, while 
giving satisfaction so far as operation is concerned, were more 
liable to be broken through rough handling. 


+ + + 
INDUCTION MOTOR CONTROL PANELS 


Where it is desired to combine in one unit the complete con- 
trol equipment for wound-rotor induction motors, safe and con- 
venient means either for starting or for speed variation is pro- 
vided by Type RF control panels, manufactured by the Westing- 
house Electric & Mfg. Co., of East Pittsburgh, Pa. By their 
use motors are protected from injury due to overloads, failure 
of voltage, and improper starting. Panels are suited to all ap- 
plications where drum controllers may be employed. Each outfit 
consists of a pipe-mounting slate panel on which is mounted an 
oil circuit-breaker for the primary circuits; a drum controller 
for the secondary circuit; and, when desired, one or more me- 
ters mounted on the panel. Resistors are separately mounted. 

A feature of these panels is an interlock between the oil cir- 
cuit-breaker and the drum controller, making it impossible for 
the operator to start the motor without all the resistance in the 
secondary. 

These panels are recommended for service in which revers- 
ing is seldom or never required. 


AIR CONNECTION 


PAINT CONNECTION 
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& MOORE SO 


Insulated Dlec trio Wire 


ELECTRICAL 
WIRES AND 
CABLES 

WIRE ROPE 


STRAND If you want the best 98 and service in 


Insulated Electric Wire COME TO US. 


You will find our prices reasonable and we are 
prepared to make prompt shipment. 


ALFRED F. MOORE, * lb rl5 un. 


Southern Representation 


Chattanooga Armature Works 
S Chattanooga, Tenn. 


MADE BY 
John A. Roebling’s 
Sons Company 
BRANCHES Trenton, N. J. 


Kew York, Boston, Chicago, Philadelphia, Patsherrh, Cleveland, 
taste” San Froaciseo, les Angeles, Seattle, Portland, Ore. 


“0O. K.“ Weatherproof Wire 
“Parac” Rubber Wire 
Bare Copper Wire 
Slow Burning Weatherproof 
Railway Feeder Wire 


HORDARIO‘ 
RANJFORMER: 


FOR EVERY PURPOSE 


TFHORDARSON ELEC. MFG. co. cuicaco 


s> 
nu Slow Burning Wire 


Phillips Wire Co. 


PAWTUCKET, R. I. 


Mexican Branch 
Cie Mexicana de Alambre “Philips.” Mexico City 


ONE MILLION 


Trade-Mark Record Cards 


on File at 


Mida’s Trade-Mark Bureau 


CHICAGO 


The most complete Trade-Mark and Copy- 


right Record in existence. This file contains 
all the Trade-Mark Records that are on file at the 
U. S. Patent Office, at Washington, besides hund- 
reds of thousands of non-registered trade-marks 
that have important common-law rights. 


Free Search Offer 


By special arrangement with the publisher of this magazine 


we will make immediate search and report on any number 
of trade-mark names, brands or designs submitted to us through the 
publisher. Enclose list or proofs in an envelope marked for us, mail 
to the editor, and he will forward to us. 


MIDA’S TRADE-MARK BUREAU (Esr. 1889) 


(Only United States Patent Office Practice Handled) 
Rand-McNally Bldg., CHICAGO 
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THE KEVIN TO SAFETY 


PRUDENCE Sells 
These Guards for You 


Thousands of lamps are 
needlessly exposed to brealcage — 
and theft make your bid for t. 3S 
this mighty market by offering — 
the simple preventive of 
“Loxon Guards.” 

A special key secures the 
guard in place—only the pos- 
sessor of the key can get at 
the lamp. 

“Loxon Lamp Guards” are 
low in cost to the user and re- 
markably profitable for the 
dealer, jobber or central sta- 
tion to handle. 

Talking “prices” will con- 
vince you—ask today for prices 
and catalogue. 


McGill Mfg. Company 


39 Oak Street 


STANDARD 
Cable Terminals 


stand for maximum protec- 
tion to cable insulation, 
convenience and flexibil- 
ity in Operation and ease 
of installation. 


Let us prove it. aA card 
brings complete information. 


Standard Underground Cable Co. 


Pittsburgh, Pa. : 
New York Philadelphia Chicago Boston San Francisco St. Louis 


Our Motors 


range from 


1-32 to 5 H. P. 


All voltages, direct current. 
They are the most rugged 


motors on the market. 


Star Electric Motor Co. 


245-247 N. J. R. R. Avenue 
Newark, N. J. 


Valparaiso, Ind. 


ELECTRICAL ENGINEERING 


Are You Interested 


in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 
study your road and inspect your 
machinery, cars and tracks; and, in 
fact, go into every detail of lubrica- 
tion. After such inspection, we will 
guarantee cost of lubrication per 
thousand miles and per thousand 
kilowatt hours. Upon request we 
will be pleased to furnish further in- 
formation. | 


Galena-Signal Oil Co., 


Franklin, Penn. 
Electric Railway Department. 


NO MORE SOLDERED JOINTS 
WHEN YOU USE i 


NOTORCH 


SOLDERLESS CONNECTOR 
List Sc each 


This connector does away with the slow and unsatisfac- 
tory method of soldering joints in junction boxes, con- 
dulet fittings, cleat wiring and lighting fixtures, and can be 
used behind shallow plates on ornamental wall brackets. 


Merely scrape the wire insulation, insert ends in the 
‘‘NOTORCH,” and tighten up the set screws. 


Completed Joint, ready for tape 


FIXTURES connected with ‘‘NOTORCH ” connectors 
can be easily and quickly installed, and also removed by 
loosening the screws without having to cut and thus 
shorten the outlet wires. 


Approved by the National Board of Fire Underwriters 
for a capacity of 17 amps for fixture use and for motor 
leads up to 4 H. P. 


Columbia Metal Box Co. 


144th Street, cor. Canal Place, New York, N. Y. 
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FEATURES 


WITH WHICH 


and CABINETS 
Are Regularly 
EQUIPPED 


WILL INTEREST YOU 
Catalog mailed on request 
Frank Adam Electric Co. 
ST. LOUIS, MO. 


PERFORATED METALS 


for 
ALL PURPOSES 


Such as 


Cotton Seed Oil Mills Ventilation 

Cotton Gins Electrical Devices 
Phosphate Screens Sugar, Flour and Rice Mills 
Coal Screens <iurfacing for Sand Rolls 


Send for Metal Sample Plate and Circular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


We will buy any platinum scrap you may have on hand, 


er exchange it for 
BAKER STANDARD QUALITY 


Platinum Wire, Sheet, e Platinum Rivets 


and Conta 
Write for Catalog. 


BAKER & CO., INC. 


C. O. BAKER, Pres. C. W. BAKER, V. P. 


STREET LIGHTING FIXTURES 


oe Lighting Poles Pot Heade 
Mase Avon 
Mast Arms Counterweights 
Malleable Iron Brackets 41 Pins 
Send for Catalog and Prices 


THE BRADY ELECTRIC * 8 CO. 
NEW BRITAIN, co 


Interior Wiring 


A Manual‘of Practice for Electrical 
Workers, Contractors and Schools 


Price, $2.00 


TECHNICAL JOURNAL CO. 


Woolworth Bidg. New York 


IKEEP WELL COVERED 


form, and will not corrode. Ask to 
SOLD E R | N 6 see YAGER'’S in its new dress. It does 


Mew) CHURCH ST. NEWARK, N. J. 


This WireReel 
and Meter 


will save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
kor wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. a 
Minneapolis, Minn. 35 


You Take No Chance 8 


in placing your “a 
Orders for Electrical Supplies 
with 


Southern Electric Co. 


BALTIMORE, MD. 
Distributors of G. E. quality material. 


“Highest Quality Goods Uniformly Low Prices 
Prompt Shipments” 


=’ YAGER’S 
—. NOT IN ioe | 2 FLUXES 


TRADE e 


Have you tried YAGER'S SOLDER- 
ING SALTS in the new enameled 
screw top can container? Same price 


REG. U.S. PAT. OFF A as for the bottles. Packs better; ships 
NOS. 47264 & 83460 . lighter; keeps its dry granular salt 


the work for others. It will do yours 


Use YAGER’S SOLDERING PASTE 
in collapsible tubes for your kit; in tin 
boxes for the bench. Yager’s Paste 
means no waste. 


ALEX. R. BENSON CO. 


7 
| HUDSON, N. v. 
IMMEDIATE DELIVERY 


Two 227-hp. Class E, No. 18 Stirling Boilers, 150 
Ib. pressure; good condition. 

One heavy-duty, cross-compound Buckeye Engine, 
125 r.p.m., 680 hp., direct connected to 

One 450-kw. Westinghouse Rotating Field Genera- 
tor, 6600 volts, single phase, 25 cycle, with ex- 
citer. 


Condensers, boiler, feed pumps and feed-water 
heater. 


Fort Wayne & Decatur Traction Company 
Fort Wayne, Ind. 


Sow “as T* wen av 


), 


THE CLEARING HOUSE 


Advertisements on this page 5 cents a word. No advertisement accepted for less than $1.00. Electrical 
Engineering reserves the right to open all letters addressed in its care und agrees to forward 
only answers that are germane to the product or subject advertised. 


FOR SALE 


por SALE: 33 K.W 133 cycle light- 

ing plant with wire, transformers, 
etc. Price $600.00. 30 in. Samson 
Wheel with gears and shafting. Price 


$200.00. 55 H.P. Boiler and engine 


to trade for 30 to 40 H.P. oil engine. 
Prices F.O.B. Salem, Nebr. Address, 
Daggett & Son, Salem, Neb. 


‘TEAM APPARATUS FOR 

SALE—1 30 in. Cochrane Oil 
Separator. 2 Westinghouse Ma- 
chine Co.'s 6½ x 6 Vertical En- 
gines complete with governors and 
direct connected to size 8 Alberg- 
er Centrifugal pumps both mount- 
ed on common bedplate. 

1 Ideal Engine 1514 in. bore and 
14 in. stroke, double fly wheel 14½ 
in. face on eccentric end of crank 
shaft, 12 in. face on opposite side. 

1 American Blower No. 8 with 
pulley 9 in. diameter, 7 in. width. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


TEAM MATERIALS FOR 

SALE — Large quantity of. 
new standard cast iron flanged fit- 
tings including tees, crosses or 
four way tees, elbows, side outlet 
elbows, off-set, taper reducers, 
short sections of pipe-gate valves, 
check valves in 2-3-4-5-6-8-10 and 
12 in. sizes. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


LECTRICAL MATERIALS 
FOR SALE: ö 
140 ft. 4 in. Iron Conduit (New) 
40 ft. 1% in. Iron Conduit 

(New). 

250 ft. 114 in. Iron Conduit 
(New). 

250 ft. 1 in. Iron Conduit 
(New). 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


OR SALE — Two direct current 
electro dental 110 volt bench mot- 
ors. $20 each. F. O. B. La Crosse, 
Wis. Wisconsin-Minnesota Light & 
Power Co., La Crosse, Wis. 


OR SALE—One direct current 110 

volt dental engine with overhang- 

ing bracket and foot controller. $40 

F. O. B. La Crosse, Wis. Wisconsin- 

Minnesota Light & Power Co., La 
Crosse, Wis. 


OR SALE—Smoke Stacks; 78 in. 
dia., 100 ft. high, self supporting V, 

W, and 14 plate. 

60 in. dia., 55 ft. high, % in plate. 

54 in. dia., 60 ft. high, % in. plate. 

42 in. dia., 60 ft. high, 14 in. plate. 

40 in. dia., 48 ft. high, 14 in. plate. 

Also 5 200 H. P. Manning Vertical 
Boilers. Address: Wicks Machinery 
Company, Jersey City, N. J. 


Oe H.P. De La Vergne Oil 
Engine. Run only one year. Fine 
condition. $390.00. One—Direct Con- 
nected Unit consisting of 50 H.P. Fair- 
banks-Morse Oil Engine direct connect- 
ed to a 30 kw. Fairbanks-Morse, 125 
Volt D. C. Generator. $750.00. One 
10 H. P. Olds Oil Engine. $225.00. All 
quotations F. O. B. Miami, Fla. The 
Electric Motor Exchange, Miami, Fla. 


BUSINESS OPPORTUNITIES 


ne 


Wanted—Public Utilities To Sell 
A single plant owner or the syndi- 
cate operator can realize without 
publicity as we have a large number of 
buyers and submit each property to but 
one purchaser, making no promiscuous 
offerings. I have a quick buyer for 
Kansas utilities. G. Y. Bonus, 140 S. 
Dearborn St., Chicago, III. 


Part Interest For Sale 
HREE-FIFTHS interest in paying 
light plant. For particulars address 

W. S. Dawson, Cordon, Texas. 


AND Cleanser, wonder ful remover 
of dirt and grease. Guaranteed 

not to contain any injurious substances 
and to last 1 year. 25c. Hand-cleanser 
Co., 173 Uhland Terrance, N. E., Wash- 


- ington, D. C. 


POSITIONS OPEN 


ANTED: First-class electrician 
who can repair motors, replace 
coils, wiring, and general electrical 
work around manufacturing plant. 
Apply stating age, reference and sal- 
ary expected. Address Halifax Paper 
Corporation, Roanoke Rapids, N. C. 


ANTED: Electrical furnace man, 
competent to construct and op- 
erate furnaces for smelting ferro-al- 
loys. Laboratories located in suburbs 
of New York. Permanent position 
and immediate employment. Appli- 
cation should state school, experience, 
age and salary last worked for and 
expected. Address: R. L. C., care 
ELECTRICAL ENGINEERING, Woolworth 
Bldg., New York City. 


A. GENIE: WANTED: French 
ià electrical engineer having large 
established clientele desires direct 
agency for France of firms having 
large outputs of general equipment, 
dynamos and motors, circuit-breakers, 
conductors, meters, etc., as well as 
home labor-saving devices: irons, 
dryers, massage outfits, percolators, 


etc. Headquarters in the heart of 


Paris, near the Opera. Write E. A. 
B., Room 444, 14 Philipps Square, 
Montreal. 


Immediate Delivery 


50 KW. 125 volt, G. E. genera- 
tor, 6 pole 280 RPM. direct con- 
nected to a 13 x 12 G. E. ideal 
engine. 

10 KW. 125 volt, G. E. genera- 
tor, direct connected to an 18 
HP. Metz & Weiss kerosene en- 
gine. l 

400 KVA. 3 phase, 60 cycle, 
480 volts, Westinghouse alter- 
nator. 400 RPM. 

125 KW. 3 phase 6o cycle, 
2300 volts, G.E. alternator. 

75 KW. 3 phase, 6o cycle, 440 
volts Westinghouse alternator. 

2-100 HP. 110 volt, Holtzer- 
Cabot D.C. motors. 

Large stock of smaller sizes. 


JOSEPH MYERSON 


270 Commercial Street 
BOSTON, MASS. 
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DIRECTORY OF CONSULTING ENGINEERS 
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ARCHITECTS and CONTRACTORS 


The Arnold Company 


108 South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


H. M. BYLLESBY & COMPANY 
ENGINEERS 


Examinations and Reporte. Utility Securities bought and sold 


HUGH L. COOPER & CO. 
 @ENERAL HYDRAULIC ENGINEERING 
Including the Design, Financing, Construction and 

Management of Hydro-Electric Power Plants 
101 Park Avenue New Yerk 


SANDERSON & PORTER 


ENGINEERS 


NEW YORK 
52 William St. 


SAN FRANCISCO 
Nevada Bank Bldg. 


CHICAGO 
72 West Adams St. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
—rates on request. 


STONE & WEBSTER 


Industrial Plants and Buildings, Steam Power Stations, 

Water Power Developments, Substations, Gas Plants, 

Transmission Lines, Electric and Steam Railroad Work. 
NEW YORK BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS ENGINEERS 
MANAGERS OPERATORS 
43 Exchange Place e NEW YORK 
CHICAGO LONDON 


THE CLEARING HOUSE 


OPPORTUNITIES 


For the Wide-awake Electrician—Machinery, Positions, 
Agencies, Etc. 
READ PAGE 61 


Electrical Testing Laboratories 


Photometrical Department 
Photometrical tests of all forms of commercial illumimants. Illu- 
mination tests made anywhere, indoors or outdoors. 

General Testing Department 

ical tests. Chemical tests. Coal and ash analyzed. 
Paper tested. Tensile, compression and torsion tests of structural 
and engineering materials. 
80th Street and East End Avenue 
New York, N. Y. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 


Dealers in Proven Electric Light. Power and Street Railway Bonds and Stocks. 
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BUYERS CLASSIFIED INDEX 


INDEX TO ADVERTISERS PAGE 76 


AIR BRAKES 
Allie-Chalmers Mfg. Co., Milwaukee. 


AIR COMPRESSORS 
Allis-Chalmers Mfg. Co., Milwaukee. 
AIR WASHERS 

Spray Enginecring Co., Boston, Mass. 
ALARMS, Fire 


Benjamin Nec. Mfg. Co., Chicago, Ill. 
Palmer Elec. Mfg. Co., Boston, Mass. 
Western Electric Co., New York City. 


AMMETERS and Voltmeters 


Duncan Electric Co., Lafayette, Ind. 

General Electric Co., Schenectady, 
N. Y. 

Norton Electrical Inst. Co., Manchester, 


Conn. 
Western Electric Co., New York City. 
Westinghouse Elec. & Mfg. Co., East 
‘Pittsburgh, Pa. 
Weston Blec. Inst. Co., Newark, N. J. 


ANNUNCIATORS 


Western Electric Co., New York City. 


ARMATURES 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


ATTORNEYS, Patent 
Geo. P. Kimmel, Washington, D. O. 


BATTERY CHARGERS 


oe Electric CO., Schenectady, 
Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 


BATTERIES, Dry 


Novo Mfg. Co., New York City. 
Southern Electric Co., Baltimore, Md. 
Western Electric Co., New York City. 


BELLS 


Southern Electric Co., Baltimore, Md. 
Western Electric Co., New York Oity. 


BELT DRESSING 
Dixon Crucible Co., Jos., Jersey City. 


BONDS AND STOCKS 
Electric Bond & Share Co., N. X. Oity. 


BOORS, Technical & Practical 


McGraw-Hill Book Co., New York City. 
Technical Journal Co., New York City. 


BOOSTERS 
General Hectric Co., 
N. Y. 
Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Ta. 


BOXES, Conduit 


Columbia Metal Box Co., N. Y. Oity. 

Cutter Co., Geo., South Bend, Ind. 

Krantz Mfg. Co., Brooklyn, N. T. 

National Metal Molding Co., Pitts- 
burgh, Pa. 


BOXES, Cutout 


Adam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. Y. City. 


BOXES, Fuse 


General Nectric 


Schenectady, 


Co., Schenectady, 


BOXES, Meter 
Adam Electric Co., Frank, St. Louis. 


BOXES, Outlet and Junction 


Adam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. Y. City. 
National Metal Molding Co., Pittsburg. 


BRUSHES, Motors and Gen- 
erators 


Calebaugh Self-Lubricating Carbon Oo., 
Philadelphia, Pa. 


Dixon Crucible Co., Joseph, Jersey City. 


3 Electric Co., Schenectady, 
BRUSHES, Pneumatic 


Spray Hugineering Co., Boston, Mass. 


BRUSHINGS 

National Metal Molding 
burgh, Pa. 

BUS BAR SUPPORTS 

Delta-Star Electric Co., Chicago, III. 

CABINETS 

Adam Electric Co., Frank, St. Louls. 

Columbia Metal Box Co., N. Y. City. 


Cutter Co., Geo., South Bend, Ind. 
Krantz Mfg. Co., Brooklyn, N. Y. 


CABLES, Aerial Power 
“ Bee Wires and Cables. 


CABLE, Insulated 


Okonite Co., The, New York City. 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CABLE, Steel Taped 


Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CABLE, Submarine and Lead 


Covered 

Hazard Mfg. Co., New York City. 
Moore, Alfred F., Philadelphia, Pa. 
Okonite Co., The, New York City. 
Roebling’s Sons Co.; John A., Trenton. 
Rome Wire Co., Rome, N. Y. 
Standard Underground Cable Co., Pitts- 

burgh, Pa. 


CABLE, Telephone 
See Wires and Cables. 


CABLE, Underground 

Okonite Co., The, New York City. 

Roebling’s Sons Co., John A., Trenton. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CABLE, Junction Boxes 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CARBONS, Brushes 


Calebaugh Self-Lubricating Carbon Co., 
Philadelphia, Pa. 
Dixon Crucible Co., Jos., Jersey City. 


Co., Pitts- 


oe 


General Electric Co., Schenectady, 
N. Y. 

CIRCUIT BREAKERS 

General Electric Co., Schenectady, 
N. Y 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

CLEATS 

National Metal Moulding Co., 
burgh, Ta. 

COILS, Armature and Field 

Chattanooga Armature Works, Chattan- 
ooga, Tenn. 

COILS, Choke 


Delta-Star Electric Co., Chicago, III. 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec. & Mfg. Co., Enst 
Pittsburgh, Pa. 


COILS, Induction 

Thordarson Elec. Mfg. Co., Chicago. 
Western Electric Co., New York City. 
COMMUTATORS 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


COIL TAPING MACHINES 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 

COMPOUNDS, Boiler 

Dixon Crucible Co., Joseph, Jersey City. 


CONDENSERS 

Allls-Chalmers Mfg. Co.. Milwaukee. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


CONDUCTORS, Armored 


National Metal Molding Co., Pittsburgh. 
Roebling’s Sons Co., John A., Trenton. 
Youngatown Sheet & Tube Co., Youngs- 


wus. 


Pitts- 


Gv 0 aby 


CONDUIT FITTINGS 


Columbia Metal Box Co., N. T. Oity. 

National Metal Molding Co., Pittsburgh. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 


CONDUIT, Flexible 

caret Circular Loom Co., New York 
ty. 

National Metal Molding Co., Pittsburgh. 

Tubular Woven Fabric Co., Pawtucket. 


CONDUIT, Interior 

oe Circular Loom Oo., New York 
ty. ; 

American Conduit Mfg. Co., Pittsburgh. 

National Metal Molding Co., Pittsburgh. 

Tubular Woven Fabric Co., Pawtucket. 

Youngstown Sheet & Tube Co., Youngs- 

town, Ohio. 


CONDUIT, Rigid 

American Circular Loom Co., New York 
City. 

National Metal Molding Co., Pittsburgh. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 

CONDUIT, Underground 

Write to Ad. Editor. 

Connectors and Terminals 

Dossert & Co. 


CONSTRUCTION Material 
Southern Electric Co., Baltimore, Md. 


CONTROLLERS 

Allis-Chalmers Mfg. Co., Milwaukee. 

General Electric Co., Schenectady, 
N. X. 

Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 
COOKING 


Electrical 
See Heating Apparatus, Electrical 


COOLING SYSTEMS, Air 
Spray Engineering Co., Boston, Mass. 


CORDS 


Moore, Alfred F., Philadelphia, Pa. 

Samson Cordage Works, Boston, Mass. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CORD, Arc Lamp 


Samson Cordage Works, Boston, Mass. 


CORD, Flexible 
soe Electric Co., 


Okonite Co., The, New York City. 

Roebling’s Sons Co., John A., Trenton. 

Samson Cordage Works, Boston, Mass. 

Southern Electric Co., Baltimore, Md. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CORD, Telephone 


Moore, Alfred F., Philadelphia, Pa. 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CORD, Trolley 
Samson Cordage Works, Boston, Mass. 


APPARATUS, 


ae 


Schenectady, 


CROSS-ARMS 

Southern Exchange Co., The, New York 
City. 

Wester Electric Co., New York City. 

CUT-OUTS 


Brady Elec. & Mfg. Co., New Britain, 
ConA. 

Cutter Co., Geo., South Bend, Ind. 

General Electric Co., Schenectady, 
N. Y. 

Palmer Electric Mfg. Co., Boston. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


DYNAMOS AND MOTORS 
(Second Hand) 
Atlanta Electric Machine Co., Atlanta, 


Ga. 
Chattanooga Armature Works, Obattan- 
ooga, Tenn. 


ELECTRICAL REPAIRING 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


ELECTRIC FIXTURES 


Adam Electric Oo., Frank, St. Louis. 
Benjamin Electric Mfg. Co., Chicago. 
Cutter Co., Geo., South Bend, Ind. 

Luminous Specialty Co., Indianapolis. 
Southern Electric Co., Baltimore, Md. 


ENGINES, Gas and Gasoline 


Allis-Chalmers Mfg. Oo., Milwaukee. 
General Electric Co., Schenectady. 
N. X 


Westinghouse Machine Co., E. Pitts- 
burgh, Pa. 


ENGINES, Steam 


Allis-Chalmers Mfg. Oo., Milwaukee. 
Westinghouse Machine Co., E. Pit ta- 
burgh, Pa. 


ENGINEERS, Consulting 


Arnold Co., The, New York City. 

Byllesby, H. M. & Co., Chicago, III. 

Cooper, Hugh L. & Co., N. X. City. 

Sanderson & Porter, N. Y. City. 

Stone & Webster Engrg. Corp., 
ton, Mass. 

White & Co., J. G., New Tork City. 


ETCHING SOLUTION 
Union Electric Co., Pittsburgh, Pa. 


FANS, Exhaust 


Peerless Electric Co., The, Warren, 0. 
Robbins & Myers Co., Springfield, Ohio. 
Southern Electric Co., Baltimore, Md. 
Star Fan & Motor Works, Newark. 
Western Electric Co., New York City. 
Westinghouse Elec. & Mfg. Oo., East 
Pittsburgh, Pa. 


FAN MOTORS 

General Electric CO., Schenectady. 
N. Y. 

Peerless Electric Co., The, Warren, O. 

Pittsburgh Elec. Specialties Co., Pitts- 
burgh, Pa. 

Robbins & Myers Co., Springfleld, Ohio 

Southern Electric Co., Baltimore, Md. 

Star Fan & Motor Works, Newark. 

Western Hlectric Co., New York City. 

Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 


FIBRES 

Continental Fibre Co., Newark, Dela. 

Standard Underground Cable Co., Pitta- 
burgh, Pa. . 

FINANCIAL 


Electric Bond & Share Co., N. T. City. 


FIXTURES, Lighting 


Adam Electric Co., Frank, St. Louis. 
Benjamin Elec. Mfg. Co., Chicago, IH.. 
Cutter Co., Geo., South Bend, Ind. 
Luminous Specialty Co., Indianapolis. 
Southern Electric Co., Baltimore, Md. 


FRICTION Tape and Cloths - 
Okonite Co., The, New York City. 


FROSTING SOLUTION 
Union Electric Co., Pittsburgh, Pa. 


FUSES, Electric 

Daum Co., A. F., Pittsburgh, Pa. 

Delta-Star Electric Co., Chicago, III. 

Economy Fuse & Mfg. Co., Chicago. 

General Electric Co., Schenectady. 
N. Y. 

Western Electric Co., New Tork City. 

FUSES, Refillable 


Economy Fuse & Mfg. Oo., Chicago, III. 
FUSE BOXES 


See Boxes—Fuse 


GAS ENGINES 
Allis-Chalmers Mfg. 
Wis. 


GENERATOR BRUSHES: 


u See Brushes—Motor and Genere- 
tor 


Bon- 


b 


Co., Milwaukee. 


à 
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THE NORTON 


(D’Arsonval Type) 


SWITCHBOARD INSTRUMENTS 


NORTON ELECTRICALINSTRUMENT CC 


N 


HORTON 
Instruments 
represent 
QUALITY, 
ACCURACY and 
DURABILITY 


Norton Electrical Instrument Co. 


Prompt 
Service and 
Satisfaction 
Guaranteed 

It will pay 
you to write 
for Discounts. 


MANCHESTER, CONN, U. S. A. 


We are preparedito make small and large 


Cray Iron 
Castings 


SPECIAL MACHINE WORK 
FOR THE TRADE 


and do 


Thomasville, Ga. 


Correspondence solicited and prices gladly furnished 


THOMASVILLE IRON WORKS 
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GENERATORS and Motors 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 
General Electric Co., Schenectady, 
N. Y. 


Robbins & Myers Co., Springfield, O. 
Southern Electric Co., Baltimore, Md, 
Western Electric Co., New Tork City 


Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 


GLOBES, SHADES, Etc. 
a ig Electric Co., Schenectady, 
N. Y. 


GRAPHITE 
Dixon Crucible Co., Jos., Jersey City 


HAND LAMPS, Electric 
Southern Electric Co., Baltimore, Md. 


HANGERS, Cable 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


HEATING Apparatus, Elec. 
1 Electric Co., Schenectady. 


Russell Electric Co., Ohlcago, Il. 

Western Electric Co., New York City 

Westinghouse Elec & Mfg. Co., Hast 
Pittsburgh, Pa. 

HOISTS, Electric and Steam 

Allis-Chalmers Mfg. Oo., Milwaukee, 
WIS. 


HYDRAULIC MACHINERY 
am Mfg. Oo., Milwaukee, 


INDICATORS 
Duncan Electric Co., Lafayette, Ind. 
General Electric Co., Schenectady. 


N. Y. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


IN STRUMENT, Electrical 


Duncan Elec. Mfg. Co., Lafayette, Ind. 
General Electric Oo., Schenectady, 
N 


. Y. 
Norton Electrical Inst. Co., Manches- 
ter, Conn. 
Western Electric Co. New York City 
Westinghouse Elec & Mfg. Oo., East 
Pittsburgh, Pa. 
Weston Electrical Inst. Oo., Newark 


INSULATORS 


Brookfield Glass Co., New York City 

General Electric Co., Schenectady, 
N. Y. 

Locke Insulator Co., Victor, N. Y. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATING MATERIAL 


Brookfield Glass Co., New York City 

Continental Fibre Co., Newark, Del. 

General Electric Co., Schenectady, 

N. Y. 

Moore, Alfred F., Philadelphia, Pa. 

Okonite Co., The, New York City 

Standard Underground Cable Oo., Pitts- 
burgh, Pa. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATOR PINS 


Southern Exchange Co., The, N. Y. C. 


IRONS, Electrical 

General Electric Oo., Schenectady, 
N. T. 

Southern Electric Co., Baltimore, Md. 

Westinghouse Nec & Mfg. Co., East 
Pittsburgh, Pa. 

LAMP CORD 

Moore, Alfred F., Philadelphig, Pa. 

Samson Cordage Works, Boston, Mass. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

LAMP GUARDS 


McGill Mfg. Co., Valparaiso, Ind. 


LAMPS, Carbon Arc 
ee Electric Oo., Schenectady, 
Western Electric Oo. New York City 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


LAMPS, Flaming Arc 
9 Electric Oo., Schenectady, 
Western Electric Oo. New York City 


Weatinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


LAMPS, Incandescent 
Boston Economy Lamp Div., Danvers, 
Mass . 


Hygrade Lamp Oo., Salem, Maas. 
General Electric Co., Schenectady, 
N. X 


National Lamp Works, Nela Park, 
Cleveland, Ohio 


Southern Electric Co., Baltimore, Md. 

Western Electric Co. New York Otty 

Westinghouse Elec & Mfg. Oo., Bast 
Pittsburgh, Pa. 

Westinghouse Lamp Co., N. Y. City 


LAMPS, Miniature 
i ao Electric Oo., Schenectady, 


Southern Electric Co., Baltimore, Mâ. 


LAMPS, Vapor 
a aa ate Electric Co., Hoboken. 


LANTERNS, Electric 

Southern Electric Co., Baltimore, Mé. 
LEAD-COVERED WIRES 
a Electric Co., Schenectady, 


Okonite Co., The, New York City 
Roebling’s Sons Co., John A. Trenton. 
N J. 


standard Underground Cable Oo., Pitts- 
burgh, Pa. i 


Western Electric Co. New York Oty 


LIGHTING SYSTEM 
Schug Elec. Mfg. Co., Detroit, Mien. 
LIGHTNING ARRESTERS 


Delta-Star Electric Co., Chicago, M. 
General Electric Co., Schenectady, 
N. Y 


Westinghouse Elec & Mfg. Co., Rast 
Pittsburgh, Pa. 


LINE MATERIAL. 
Tal Electric Co., Scheneetady, 
Western Electric Co. New York City 


Westinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


LUBRICANTS 


Calebaugh Self-Lubricating Carbon Oo., 
Inc., Philadelphia, Pa. ‘i 

Dixon Crucible Co., Jos., Jersey City. 

Galena Signal Oil Co., Franklin, Pa. 


MACHINERY GUARDS, 
Perforated 
Erdle Perforating Co., Rochester, N. Y. 


MACHINE SHOP Lighting 
„ Electric Co., Hoboken, 


MAGNET WIRE 


American Steel & Wire Oo., N. Y. 0. 

Hazard Mfg. Co., New Tork City 

Moore, Alfred F., Philadelphia, Pa. 

Roebling’s Sons Co., John A., Trentoa, 
N. J. 


Standard Underground Cable Oo., Pitts- 
burgh, Pa. 
Western Electric Co. New York City 


MECHANICAL STOKERS 


Westinghouse Machine Co., E. Pitts 
burgh, Pa. 


MERCURY RECTIFIERS 
a a Hewitt Blectric Co., Hoboken. 


METAL, Perforated 
Erdle Perforating Oo., Rochester, N. Y. 


METAL PUNCHING 
Erdle Perforating Co., Rochester, N. Y. 


METALS 
American Platinum Works, Newark 


METERS 
Danan Electric Mfg. Oo., Lafayette, 
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General Electric Co., Schenectady, 
Y 


N. e 
Morton Elec. Inst. Co., Manchester, 


Conn. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


MINING MACHINERY 


Allis-Chalmers Mfg. Co., Milwaukce, 
Generál Electric Co., Schenectady, 
N. Y. 


MOLDING, Metal 

National Metal Molding Co., Pitts- 
bargh, Pa 

MOTORS 
„% See Generators and Motors 


MOTORS, Small 
Jewell Blectric Co., Chicago, III. 
Wisconsin Elec. Co., Milwaukee, Wis. 
OILS 

% see Lubricants. 
OILS, Illuminating 
Galena Signal Oj] Oo., Franklin, Pa. 
OZONIZERS 


3 Blectric Co., Schenectady, 


Westinghouse Elec & Mfg. Co., Hast 
Pittsburgh, Pa 

PAINTS, Insulating 

* Blectric Co., Schenectady, 


epi Mfg. Co., Valparalso, Ind. 
. Underground Cable Oo., Pitts- 


PANELB OARDS 


Adam Electrico Co., Frank, St. Louis 
Columbia Metal Box Co., N. Y. City 
South Bend, Ind. 

* Blectric Co., Schenectady, 


Krants Mfg. Oo., Brooklyn, N. 

Western Electric Co., New York Tig 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


5 
P. Kimmell, Washington, 
PERFORATED METALS 
Ne Perforating Co., Rochester, N. T. 
PHOTOMETER Standards 
Destrical Testing Laboratories, New 
York City 


PINS, Iron 


Geuthern Exchange Oo., The, N. T. O. 
PLATINUM 


American Platinum Works, Newark. 
Baker & Oo., Newark, N. J. 


PLUGS, Flush & Receptacles 


Adam Electric Co., Frank, St. Louis 
Benjamin Elec. Mfg. Co., Chicago, III. 
Outter Oo., Geo., South Bend, Ind. 
Daum, A. F., Pittsburgh, Pa. 
General Electric Co., Schenectady, 


Wations Metal Molding Co., Pitts- 


a. 
| Westinghouse Elec & Mfg. Co., Bast 


Pittsburgh, Pa. 
POLES, Ornamental Street 
Brady Elec. & Mfg. Co., New Britain, 


POLES, Brackets, Pins, Etc. 
ay Elec. & Mfg. Co., New Britain, 
W Glass Co., New Tork City 
Southern Exchange Co., The, N. Y. 


Western Electri Co., N York Ci 
POT-HEADS. T Tmk aiy 


8 Nec. & Mfg. Co., New Britain, 


Petcare Co., The, New York City 
5 Underground Cable Co., Pitts- 


PRODUCERS, Gas 


hihi sg Machine Co., E. Pitts- 
burgh, Pa 


PUMPS 
os 3 Mfg. Co., Milwaukee, 


RAIL BONDS 
American Steel & Wire Co., N. Y. O. 
Blectric Co., Schenectady, 


Rosbling's Sons Co., John A., Trenton, 
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RECEPT 5 
“Bee 
RECTIFIERS 


ee Electric CO., Schenectady, 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


REELS 

Minneapolis Elec. & Cons. Co., Minn- 
eapolis, Minn. 

REFLECTORS 

Cutter Co., Geo., South Bend, Ind. 


Erdle Perforating Co., Rochester, N. Y. 
97 Electric CO., Schenectady. 


Westinghouse Elec & Mfg. Oo., East 
Pittsburgh, Pa. 

RESISTANCE RODS 

Dixon Crucible Co., Jos., Jersey City 


RESISTANCE UNITS 
Dixon Crucible Oo., Jos., Jersey City 


Omen Electric Co., Schenectady, 
RESISTANCE WIRE 

66 See Wires 

RHEOSTATS 

Erdle Perforating Oo., Rochester, N. Y. 
General Blectric Co., Schenectady, 


5 Blec & Mfg. Co., East 
Pittsburgh, Pa. 


ROSETTES 
National Metal Molding Co., Pitts- 


burgh, Pa. 
SCREENS AND SIEVES, 
Perforated 
Erdle Perforating Co., Rochester, N. Y. 
SEARCHLIGHTS 


Cutter Oo., Geo., South Bend, Ind. 
r Electric Co., Schenectady, 


ear Electric Co., New York City 
SEWING Machine Motors 
Westinghouse Elec & Mfg. Co., East 


Pittsburgh, Pa. . 
Weston Elec. Inst. Co., Newark, N. J. 
Wisconsin Elec. Oo., Milwaukee, Wis. 


SOCKETS and Receptacles 


Benjamin Elec. Mfg. Oo., Chicago, Nil. 
Cutter Co., Geo., South Bend, Ind. 
General Electric Co., Schenectady, 


N. T. 
National Metal Molding Co., Pitts- 


burgh, Pa. 
SOCKETS, Turndown 


Benjamin Elec. Mfg. Co., Chicago, III. 
8 Electric Co., Schenectady, 


SOLDERING IRONS 
General Electrie Co., Schenectady, 


5 Elec. Specialties Co., Pitts- 
burgh, Pa. 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 
5 MATERIAL 
R. Benson Co., Hudson, N. T. 
SOLENOIDS 


General Electric 
N. Y. 

STAGE Lighting Apparatus 

General Electric Co., Schenectady, 
N. T. 


STAPLES, Insulating 
American Steel & Wire Co., N. Y. C. 


Co., Schenectady, 


o. STARTERS & CONTROL- 


LERS, Motor 


caT Electric Co., Schenectady, 
Y. 


838 Elec & Mfg. Co., East 
Pittsburgh, Pa. 


STEEL Armored Wire 
Okonite Co., The, New York City 
Roebling’s Sons Co., John A., Trenton, 
N. J. 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 
STOCKS AND BONDS 
Electric Bond & Share Co., N. T. City 
STOVES, Electric 
„ See Heating Apparatus, Hlectrical 
STRAINERS, Perforated 
Erdle Perforating Co., Rochester, N. T. 


Ghristmad! 


Bee of all Hoover selling seasons is the 


one preceding Christmas. Better this year 
than ever—for the tendency is toward 
useful giving. Start selling 


H 9 OVE ied PIC; 


NOW — while demand is greatest and sales are easiest. 
Hoover national advertising is now working in your 
locality. Attractive local advertising helps are ready for 
you—free. Don't delay. Write today—there’s still 
time for a profitable start, 

—The big exclusive Hoover 
feature is the MOTOR-DRIV- 
EN BRUSH. Enables the 
Hoover to shake and thoroughly 


sweep arvetings besides suc- 
tion-cleaning. Writel 


The HooverSuction 
Sweeper 
Bor 1805 New Berlin, Ohio 


THE STANDARD FOR RUBBER 2 INSULATION 


FOR 
DURABILITY 


—for economy—for reliability 
—wunder all conditions of ser- 


vice—specify OKONITE In- 
sulated Wires and Cables. 


Made in but one grade—the 
best. 


THE OKONITE Co. 


501 Fifth Ave. 
New York 


General Electric Co., Chicago, III., 
General Western Agents. 
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SAMSON TURBINE WATER WHEELS 
Mi 


Fo 
| 

GH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS 
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THEJAMES LEFFEL & CO,- springnerao. u.a 


nene e S.A. 
SALES ENGINEE ENGINEERS x 


L. B. DOW, INC., 79 MILK STREET, BOSTON, MASS. 
COLBY ENGINEERING CO., 70 FIRST ST,, PORTLAND, ORE. 
H. H. WHITE, 378 PIEDMONT AVENUE, ATLANTA, GA. 
WM. HAMILTON ĉo., LTD., PETERBOROUGH, ONT., CANADA 


Looseleaf Laboratory Manual 
in Electricity 
ELECTRICAL MEASUREMENTS 
AND TESTING 


Direct and Alternating Current 


By CHESTER L. DAWES, B. 8. 


This manual is made up of a series 
of 39 loose sheets collected together 
in a binder. The material which is 
given will be found useful by every- 
one concerned with the study of 
electricity. Have this manual sent 
to you today. 


39 exercises, 8x10!4, with diagrams and cuts 


Paper cover, 75 cents, net 
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NEW YORK 


WOOLWORTH BLDG. 
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SUBSTATIONS, Outdoor 
N Electric Co., Schenectady, 


Westinghouse Elec & Mfg. Oo., East 
Pittsburgh, Pa. 
SUPPLIES, Electrical 


Delta-Star Electric Co., Chicago, III. 
General Electric Co., Schenectady, 


N. X. 

National Metal Molding Oo., Pitts- 
burgh, Pa. 

Western Electric Co., New York City 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


SUPPLIES, Telephone 


Southern Electric Co., Baltimore, Md. 
Western Electric Co., New York City 


SURFACING, Steel and Tin 
Erdle Perforating Co., Rochester, N. Y. 


SWEEPERS, Vacuum 


Hoover Suction Sweeper Co., 
Berlin, Ohio . 


New 


SWITCHBOARD Supplies 


General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHBOARDS, Light and 
Power 


Adam Electric Co., Frank, St. Louis 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 
General Electric Co., Schenectady, 

N. Y. 
Krantz Mfg. Co., Brooklyn, N. Y. 
Westem Electric Co., New York City 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 
SWITCHBOARDS, ’Phone 


See Telephone Equipment 


SWITCHES, Flush and Snap 


National Metal Molding Co., Pitts- 
burgh, Pa. 

Southern Elec. Co., Baltimore, Md. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHES, Fuse 
General Electric Co., Schenectady, 
N. Y 


Krantz Mfg. Co., Brooklyn, N. Y. 


SWITCHES, Knife 


Adam Electric Co., Frank, St. Louls 
General Electric Co., Schenectady, 
J. Y. 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHES, Oil 


General Electric Co., Schenectady, 
N. X. 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHES, Pole Top 
Delta-Star Elec. Co., Chicago, III. 


General Electric Co., Schenectady, 
N. Y. 
SWITCHES, Remote Control 
General Electric Co., Schenectady, 
N. Y. 
TAPE 


Okonite Co., The, New Tork City 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


TELEPHONE Equipment 
Western Electric Co., New York City 


TERMINALS, Cable 


Dossert & Co., New York City 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


TESTING, Electrical 


Electrical Testing Laboratories, New 
York City 


THEATER DIMMERS 
ee Electric Co., Schenectady, 


TOOLS, Linemen’s 
Western Electric Co., New York City 


TRANSFORMERS 
ae Mfg. Co., Milwaukee, 


Duncan Elec. Mfg. Co., Lafayette, Ind. 
Enterprise Electric Co., Warren, O. 
General Electric Co., Schenectady, 
N. Y. 
Kuhlman Electric Co., Bay City, Mich. 
Moloney Electric Oo., St. Louis, Mo. 
Packard Electric Co., Warren, O. 
Pittsburgh Transformer Co., Pittsburgh 
Thordarson Elec. Mfg. Oo., Chicago 
Western Electric Co., New York City 
Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 


Weston Elec. Inst. Co., Newark, N. J. 
TRANSFORMERS, Bell 
Ringing 


Southern Electric Co., Baltimore, Md. 

Westinghouse Elec. & Mfg. Co., Hast 
Pittsburgh, Pa. 

TURBINES, Steam 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis 


General Electric Co., Schenectady, 
N. X. 
Leffel & Co., James, Springfield, 0 


Western Electric Co., New York City 
Westinghouse Elec. Bast 


Pittsburgh, Pa. 


VACUUM CLEANERS 


& Mfg. Co., 


Hoover Suction Sweeper Co., New Ber- 


lin, Ohio 
Western Electric Co., New York City 
VENTILATORS 
Erdie Perforating Co., Rochester, N. Y. 
WASHING MACHINES, 
Electric 


Western Electric Co., New York City 


WASHERS, Air 
Spray Engineering Co., Boston, Mass. 


WASHERS, Iron, Steel and 
Mica 
Erdle Perforating Co., Rochester, N. Y. 


WATER Wheels and Turbines 

Allis-Chalmers Mfg. 
Wis. 

Leffel & Co., James, Springfield, 0. 


WATTMETERS 
See Instruments, Electrical 


WIRES AND CABLES 


American Platinum Works, Newark 
American Steel & Wire Co., N. Y. O. 
Detroit Insulated Wire Co., Detroit 
General Co., Schenectady, 


N. Y. 
Hazard Mfg. Co., New York City 
Lowell Ins. Wire Co., Lowell, Mass. 
Moore, Alfred F. Philadelphia, Pa. 
Okonite Co., The, New York City 


oe 8 Sons Co., John A., Trenton, 
J. 


Co., Milwaukee, 


Electric 


Thill Insulated Wire Co., Pawtack- 
et, R. I. 

Rome Wire Co., Rome. N. Y. 

Southern Electric Co., Baltimore, Md. 

Simplex Wire & Cable Oo., Boston 

Standard Underground Cable Co., Pitta 
burgh, Pa. 

Western Electric Co., New York City 
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has the insulation 
warped? 


—and caused unreliable service and 
frequent adjustments of your apparatus? 
BAKELITE-DILEGTO withstands a tem- 
perature of 300 F. and is impervious 
to water and acids. We guarante that 


BAKELITE - DILECTO 


Will Not Warp 


It is the perfect insulation for appara- 
tus installed in battery rooms and lo- 
cations subject to extreme changes of 
temperature. It does not deteriorate 
with age and a sheet -in. thick has a 
dielectric strength of 100,000 volts. 
Sheets, rods, tubes and special shapes. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 


EHICAGO—332 S. Michigan Ave. NEW VOM- 233 Broadway 
SAN FRANCISCO—525 Market St. 
LOS ANGELES—411 So. Main St. 
PITTSBURGH--316 Fourth Ave. 


“Why Does That Motor 
| Run Hot? ” 


This Book Will Tell You 


A plain, practical hand- 
book for working electri- 
cians. This work is 
intended mainly for those 
who have to do with the 
installation, operation, 
testing, maintenance and 
repairs of electrical ap- 
paratus, from generators 
and motors to lamps and 
bells. 


That all of these matters 
may become perfectly 
clear to the reader, the 
authors treat the prin- 
ciples underlying the 
cons‘ ruction and the test- 
ing of the various devices 
n verv fully,as well as point- 
ing out the practical manner in which tests are made and 
the symptoms by which many troubles indicate 


themselves. | 
Prices, Cloth, $1.00 
Postpaid, Leather, $1.50 


TECHNICAL JOURNAL CO. 
Woolworth Bldg. NEW YORK 
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—Juniper _ 
Poles— 
(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock -quick shipment 
20 Different yards 


Cross Arms 
Long Leaf Pine 
Unpainted — Painted Creosoted 
Any size from 2 3-4x3 3-4 to 5x7 
From Producers to Consumers 

Write for Prices 
The Southern Exchange Co. 


97-99-101 Warren Street New York City 


DIXON'S 
GRAPHITE 
BRUSHES 


Are self-lubricating brushes 
that will not scratch or score 
the commutator. Sparking, 
chattering and noisy motors are 
unknown when these brushes are 
used. | 

It naturally follows that friction 
losses are reduced and that expensive 
shut-downs for commutator repairs 
are avoided. 


Drop a line to our Electrical 
Service Department for booklet No. 
129-M. 


Made in Jersey City, N. J., by the 


Joseph Dixon Crucible Company 
4 Established 1827 DS 


-am — — — A 
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CONTRACTORS 


who keep a strict cost system, find that one item 
of construction expense may be cut four-fifths by 
discarding wasteful methods for progressive ones. 
You know the frequency with which fuses blow 
during construction work. When an ordinary 
fuse blows, it is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a cartridge fuse—fibre shell, metal 
parts—are discarded ‘just because a bit of inex- 
pensive fuse metal has let go. BUT, when an 


ECONOMY erde FUSE 


blows, it is renewed on the job at a trifling ex- 


pense to do “SAFETY FIRST” duty until anoth- 
er overload ruptures the renewal link, whereupon 


the fuse is again renewed. Result—a saving of 


eighty per cent. in fuse up-keep cost. Prove it at 
our expense. 


Write for Free Samples and for Catalog 11 


ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans St. 


CHICAGO 


Dealers 


Why carry a big, profitless stock of 
frosted lamps when you can carry 
only clear lamps and do your own 
frosting with 


Reg. U. S. Pat. Office. 


Etch-O-Lite means dollars in the deal- 
ers’ pocket—it etches the glass deep 
and clear with a beautiful satin finish 
—easy and quick to handle—absolute- 
ly safe. 


ORDER A TRIAL QUANTITY AND TEST IT OUT 
Put up in 2% lb., 5 lb., and 10 lb., containers 


UNION ELECTRIC COMPANY 


Sole Selling Agents 
PITTSBURGH, PENNA. 


Canadian Sales Agents, Northern Electric Company, Ltd. 
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MOLONEY 
TRANSFORMERS 


A bank of 25-cycle, 3- 
phase transformers ope- 
rating rotary convert- 
Fes AN ors, supplying power to 
r the lines of the Fort 

8 Dodge, Des Moines & 
Southern Railway. The 
success of these trans- 
formers in handling the 
exceptionally heavy 
duty required in railway 
work has resulted in 
many repeat orders for 
this type transformer | 
from the Fort Dodge, | 
Des Moines & Southern | 


Ry. Co. of Boone, Iowa. 


ELECTRIC CO. 


FACTORIES: ST. LOUIS, U. S. A. and Windsor, Can. ERROR. 
. NEW YORK CHICAGO AN FRANCIS 
DISTRICT OFFICES 50 CHURCH ST. 343 S. DEARBORN ST. RIALTO BLDG. 
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vou Can Boost the Prices But Lou Can't 
Make Them Buy 


The prohibitive prices on G. E. controlled heating appliances that went into effect 
September Ist will only injure that portion of the trade which lacks sufficient back- 
bone to act with the initiative and decision. 


You Don’t Have to Drive Your Trade Away With Prohibitive Prices 


Fe at oe Solve your problem with Hold-Heet goods. Hold your trade. Give 
-< your customers maximum value and make a big profit for yourself. 


A Few Comparisons 
Hold-Heet Combs, Curling Irons and Immersion Heaters retail at $3. 
The lowest competitors sell for $4.50. An advance of 50%. Hold- 
Heet Radiators sell for $6, $7, $8 and $10 against minimum competitors 
prices $7.50, $11, $16 and $22. An advance of 25 to 120%. These 
are big sellers. So are Hold-Heet Pads. All of our goods retail for less 


than any competing line. 


Hold-Heet is a Quality Line 


They are the kind of goods you are proud to recommend and sell, 
for you know they are right. Send today for our complete cata- 
| logue. Our prices will surprise you and our goods will make 
friends with your customers. 


RUSSELL ELECTRIC COMPANY 


MANUFACTURERS 


140 West Austin Avenue CHICAGO 
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GLASS INSULATORS DETROIT 
nama Pacifi 
ree ee pbs Fe RUBBE R C OVE RED 
for low and medium voltage insulators. 
THE BROOKFIELD GLASS COMPANY W ; R J S 
2 Rector Street, New York, N. Y. 
Northern Electric Company 
UMITED 


Distributors, Montreal, Can. 


z EVERY coil examined and ~“ONDUITS 


labeled under the direction 
ot the underwriters laboratories. 
NG Ignition wire for autos, 


3 motor boats and aeroplanes. T 5 s 
Send fe booklet fully describing ii mflex Non-metallic. ’ 
: Genuine Circular Loom’’ Non- 
American Steel & Wire Company metallic | 
Chicago New York Cleveland Pittsburgh 
Worcester Denver ica n‘ 
Export Representative: U. S. Steel Products Co., New York Ameri A reular Loom Co. 


Pacific Coast Representative: U. S. Steel Products Co. 90 West St., N. Y. City 


San Francisco os Angeles Portland Seattle 


X duct Galva. ized. 
‘*Electroduct’’ Enameled. 


Bare gag er 9g wires VICTOR INSULATORS 


N.E.C.S. Rubber Covered Wires and The recognized standard of quality and service 


Flexible Cords 
The Locke Insulator Mfg. Co. 
ROME WIRE CO. 
ROME NEW YORK VICTOR, NEW YORK 


SAMSON SPOT ARC LAMP CORD 


Solid braided cotton, waterproofed. Willoutwear metallic devices or 
twisted rope, and will not transmit shocks. 


Sead for sample and catalogue. 
SAMSON CORDAGB WORKS - — — — Bosten, Mass. 


PLATINUM 


CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPA 
RESISTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


N.E.C.S. Wire Telephone Wire 


STANDARD BOOKS FOR THE ELECTRICAL TRADE 


Practical books for the practical man covering 
all the phases of the electrical field. For sale by 


Technical Journal Co., Woolworth Building, New York 


ELECTRICAL ENGINEERING 


Before I became a distributor of WESTINGHOUSE 
MAZDA LAMPS I knew that I could call on the Westing- 
house Lamp Company for advertising booklets, blotters, 
and window display material, but I had no idea what it 
actually meant to receive WESTINGHOUSE MAZDA 
ADVERTISING SERVICE.”’ 

Nov I get a portfolio every month full of advance Samples, 


and they also supply me with a complete and systematic 
plan of campaign.“ 


The variety and quality of their material enables me to 
reach any and every class of prospects most effectively each 
month. They always seem to get out something that 
exactly suits my purpose.“ 


This advertising co-operation is available for every Jobber, Central 
Station and Dealer. 


The full scope of WESTINGHOUSE MAZDA ADVERTISING 
SERVICE and how it will help FOUR business is described in an 
interesting book, ‘‘Better Light and Bigger Lamp Sales.“ 

Send for a copy. 


WESTINGHOUSE LAMP COMPANY 
165 Broadway, New York 


Sales Offices and Warehouses throughout the Country 


) 
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WESTINGHOUS 


ZDA LAM 
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GEO. A. WARDLAW, Editor 
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In This Issue: 


Volume 50 


Number 12 


Page 
23-32. Electricity’s Part in Building and Navigating of Ships. H. A. Hornor 
The fourth installment of Mr. Hornor's article summarizes the energy in horse- 
power required to operate all the various departments in the shipbuilding yard 
described in previous installments. Machines of special interest are covered here, 
such as motor driven air compressors, high-speed friction saws, punches, elec- 
tric welders, drills, reamers, and cranes. 
Electro Infatuatib(tnnnnnnn cece reece cere ence ree eenes 
Bolstering Up the Power Factor. 
Order Prohibiting Burning of Coal for Generating Electricity for Use in Illuminat- 
ing Advertising Signs. 
Editorials: 
What Ails the Electrical Contractor? Conserving the Coal Supply; Support 
the Government; Thrift; Electrical Training for Disabled Warriors; Tote Your 
Own Bundles. 
Extracting Nitrogen from the Air by Electric Power . E. Kilburn Scott 
A well known engincer discusses the dependence of Great Britain at this time 
on a plentiful supply of fixed nitrogen. He tells what apparatus is necessary, 
how to construct and operate it, and the many different ways in which the air- 
extracted nitrates may be utilized. 
48-49. The Design of a 110-Volt, 500-Watt Electric Generator sk agate Ly Schütter 


50. Western Electric 1917 Fan Merchan dizing Contest. 
Other Items of Interest: 


.....Park Benjamin 


33-41. Power PLANT, LINE AND DISTRIBUTION PROB- 
LEMS: 
Mazda C-2 Lamp and Its Applications; Iron 
„ire for Electrical Transmission; Withdrawal 
of Lands Used for Transmission Lines; Portable 
Graphic Testing Outfit; New Transmission 
Line: Warning to Linemen; Increased Rates 
for Utilities Service; Study of Street Lighting; 
Harnessing the Tides; Outdoor Switch-House 
Construction. 
51-52. VIA THF SHEARS AND PASTEPOT ROUTE: 
Cointaining extracts from the trade press, 
house organs, letters, and other sources of in- 
formation. 
53-55. NUTS FOR THE KNOWING ONES: 
Question and answers relating to the design 
and operation of electrical machinery. 
56-60. THE TRADE IN PRINT: 
Catalogues and Phamphlets; Book Reviews; 


Trade Gossip; Personal; Obituary; Association 
News; Transmission of Intelligence; An Elec- 
trical Xmas. 
60. ELECTRICAL Opps AND ENDS: 
Brief tidings for the busy man. 
61-65. Fon THE FACTORY: 
Improved Ground Clamp; Cable Junction 
Box; H & H Floor Receptacle; Mogul Base 
Receptacle; New Compensarc for Mazda Pro- 
jection Lamps; Foot-Candle Meter; Industro- 
lite; Barnes Electric Water Purifier; Air Com- 
pressor for Office Appliances; Motor Operated 
Space Band Cleaner; Three-Heat, 1200-Watt 
Disc Stove; Aluminum Repairing Process ; Mo- 
tor Operated Razor Blade Sharpening Machine; 
Utility Floor Machine; Drum Reverse Switch; 
Westinghouse Outdoor Tvpe Induction Regula- 
tor; Spartan Porcelain Current Tap; General 
Electric Wiring Devices. 


SUBSCRIPTION PRICE—United States and Possessions, Mexico ane Cuba, $2.00 a year. 


uaa Canada, $2.50 a yenar. Foreign Countries in Postal Tinion, 


CAUTION—Do not pay solicitors, unless they present written authority, with date, from 

the publishers to collect money. j ü il t t f hanges of 
DVERTISERS—T0o insure insertion, all copy, cuts, erc., or changes 

NOTICE dveriisements in ELECTRICAL ENGINEERING should reach us not later than 

the 25th OF THE MONTH preceding date of publication; three days earlier if proof is 

desired. The firat advertising forms close promptly on this date. 

NEW or ADDITIONAL advertising not to occupy fixed position. can be inserted in a 


special form up to the 30th. 


Member Audit Bureau of Circulation. 
Matter. Copyright 1917 by Technical Journal Co., Ino., New York. all rights reserved. 
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“AMERICA'S ELECTRICAL CHRISTMAS” 


This is the S.E.D. Book 
Use Coapon— NOW 


A proftable Holiday selling plan, as big, broad and comprehensive as the 
previous three SOCIETY successes, America’s Electrical Week, Electrical 
Prosperity Week, and Wire Your Home Month. | 


The Society will send to all members and non-members window and store 5558 
display material, shopping lists, letters in colors, etc., practically without 


1m menen 
charge. oni 


NOVEMBER 1017 


The SE. D. big book tells the whole story. Get it at once. Based upon the experience 
of years past, it shows ow to go after the profitable business; tells how to advertise 
appliances; what the central station, the electric Shop, the wiring contractor should do. 


It is jammed ful! of illustrated business-getting ideas, printed in three colors, 48 
pages, 10x 12. 


“AMERICA’S ELECTRICAL CHRISTMAS” 


comes at an opportune time when you may be wondering and perhaps worrying about 
how to make this season, of all Holiday seasons, a profitable one. 


The Society for Electrical Development, Inc. 
United Engineering Societies Bldg., New York 


Put your perplexities up to the Society. Enlist S. E. D. cooperation for 1918. 
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The dealer or contractor who buys any old conduit that is offered to him makes a 
great mistake. Conduit may look alike, but there is a vast difference. 


66 99 e is offered to the trade as the 
uc eye onduit highest grade, both in Quality 

and Finish, that can he pro- 

duced. It is made of selected steel tubing manufactured in our own plant for our 
special purpose. This secures for it ductility and easy working that is to be found 


in no other conduit. We pay special attention to threading, and the threads on 
“ BUCKEYE.” will be found as nearly perfect as is possible. 


“« BUCKEYE” comes in Black Enamel and Electro- 
galvanized finishes, and in all sizes up to and including 
six inches in diameter. 


Every 8 should c RE ALFLEX 99 


For Wiring Old Buildings 


or for any work in which a Really Flexible and Really Armored Conductor is 
needed, REALFLEX” has no equal. It goes anywhere that a piece of rope will 
go, fits close around corners and looks well. It works easily, rapidly and with little 
wastage. It is rust-proof and rat-proof and makes a first-class job at low cost. 

It is regularly inspected and approved by the Underwriters Laboratories. 

“REALFLEX ” is made by a special process frem the best galvanized steel 
wire, This wire is so wound around the conductors that, while the outside is smooth 
and flat, the insicle wires offer only slight resistance to bending and practically none 
to stripping. There is nothing else like it. No other armored conductor is so fle x- 


ble, so easily worked or so handsome in appearance. 


The Youngstown Sheet and Tube Company 


(Successor to The Western Conduit Company) i 


YOUNGSTOWN, OHIO 
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WITH CAMOUFLAGE REMOVED 


SAFETY 
SWITCHES 


enclosed in 


GROUNDED 
CABINETS 


THE UNITED STATES 
BUREAU OF STANDARDS STATE 
“that the danger to persons handling fuses in live ter- 


minals is even greater than were the switch and fuse 
not in a cabinet.” Fig. ! 


DEMAND safety of a SAFETY oy 2 know that 
: j accidents cannot be prevented hy demanding of your operatives 
De NOT prevent Ine Irom. Deine conpectea:te-P By, Dut care and intelligence. PALMER SAFETY SWITCHES pre- 
MUST“ onthe PALMER SWITCH, Fig. 2, means some- vent accident no matter how used. You can't buy this servic? 
thing, as fuses cannot be made alive when accessible. elsewhere. 

WRITE FOR SERIES M BULLETINS 


THE PALMER ELECTRIC & MANUFACTURING CO., South Boston, Mass. 


Instructions that line MUST be connected to AA, Switch Fig. 


A Modified Aluminum 
Welding Process 
ALUMUNITE is the result of years of 


Pneumatic Tubes and 


Conveyors 


¶ Pneumatic tubes for all 
purposes — Vacuum, 
Vaco pressure, Pressure, 
all sizes carried in stock, 
blowers, automatic 
valves, cash carriers. 


@ All steel conveyors for 
all purposes in standard 
sections. 


Universal Tube Company of Chicago 


| 29-33 West 42nd St., N. Y. City 
Murray Hill 5074 


Contractors for pneumatic tuhes for Commodore 
Hotel, N. V. City. 


patient scientific investigation and ex- 
periment. It is the outcome of a series 
of discoveries and improvements made 
by the inventor, which have resulted 
from patiently meeting and overcoming 
every defect that all other processes 
hitherto have been found to possess. On 
account of its remarkable qualities, it has 
in a short time won for itself a place as 
the best process for repairing Aluminum, 
because of the lessened cost, and the 
simplicity of its application, and the ab- 
sence of danger arising in other welding 
processes, on account of the high tem- 
perature required—ALUMUNITE suf— 
ficing with 350° F. as against 900° to 
1200° F. required by the ordinary 
methods. 

ALUMUNITE is fully guaranteed. No repair too small 


—No repair too large—All can be repaired with equal 
satisfaction. Full particulars on application. 


ALUMUNITE MANUFACTURING CO., lnc. 


ar? Fourth Ave. New York City 
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Better Industrial Lighting The Nation’s 
Big Immediate Need 


Bad lighting knocks holes in production. It 
multiplies spoilage. It reduces the work- 
man’s speed and destroys his precision. To 
the employer it brings a money-loss many 
times greater than the entire cost of his light- 
ing. Thirty seconds in an hour saved will 
pay the entire lighting cost in many cases. 


And what the worker loses cannot be meas- 
ured in money. Bad lighting enormously 
increases his chances of accident. It puts a 
strain upon his eyes that leads to perma- 
nently weakened vision. 


Why then is wrong lighting tolerated in any 
factory or mill? Because lighting, like 
health, has usually to become intolerable 
before it gets attention. 


But such attention is now vitally urgent. 
American industry demands greater effi- 
ciency- increased output. Never before 
has it been so called upon to maintain the 
nation’s welfare. And it falls to you to 
point out ways and means for speeding up 
production in your locality through better 
factory, mill and shop lighting. 


We will gladly co-operate with all distributors 
of National Mazda Lamps in their efforts along 
these lines, both from a sales and an engi- 
neering standpoint. Such assistance can be 
had from any of the National Sales Divi- 


sions represented by the labels below. 
NATIONAL LAMP WORRS of General 
Electric Co., Nela Park, Cleveland. 


NATIONAL 
MAZDA C 
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Men of Draft Age Must Enlist Before December 13 


The new selective draft regulations prevent any man from 21 to 31 years old 


enlisting after December 15th. In order to complete your enlistment (be 


examined, accepted and take the oath), you should positively report to any - 
recruiting officer before December 13th. 
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Put this Star 
Salesman to Work 


¶ Catalog 61A is ready to go out and line up a 
big holiday trade for you on things electrical. 


Here's a magnetic silent salesman that will prove 
the greatest business getter you ever saw. 


@ Represents you and you only. From cover to 
cover. Central Electric is not mentioned once. 


@ Size 6x9 inches, 64 pages. Over 150 illus- 
trations. Very striking 2-color cover, bearing your 
imprint. 


ELECTRICAL 


¶ Costs you not a cent. 


C Write us today with regard 
to your supply of Catalog 61-A. 


Central Electric Company 


316-326 South Fifth Avenue 
CHICAGO 


Your name and 
address here 


= DEPENDABLE TRANSFORMERS 


The Photo shows the Wisconsin Public Service Company's Packard 
installation at Green Bay, Wis. | k 
p Our engineers design installations of every type and we furnish all 
equipment and send out men to the spot to erect it—or, we'll furnish 
any part of the equipment. , - : : 
= You'll find our engineering service helpful in planning new 


installations. l 
in rita Dept. E. E. V. for bulletins 200-201-204 and 205. 


e,. 


WARREN, OHIO 


‘presented by: Electric Appliance Co. Chicago, Dallas, New Orleans, 
San Prancaco! Post Glover Electric Co., Cincinnati, O.; N. L. Walker, 
Raleigh, N.C; H. I. Sackett Electric Co., Buffslo, N. Y.; Electric der- 
vice Supplies Co., Philadelphia, New York, Chicago; Braid Electric (o., 
Nashville, Tenn; Frank Ridlon Co., Boston, Mass.Charleston Electrical 
Supp y Co Charleston, W. Va. Burton R. Stare, Seattle Wash. 
Distriet Offices: Los Angeles, Cal., No. 400 Son Ferando Bldg., 
J. G. Monahan, Mgr.; Detroit, Mich., David Whitney Bldg., 
W. L. Marsh, Mgr.; Pittsburgh. Pa., First National Bank 
Bldg. B. Rutherford, Mgr.: Denver, Colo., Colorado Nat. 
Bank Bldg., Duncan Bond, Mgr. 


Home Office and Works 
Warren, Ohio 


* 
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DUNCAN 
WATT-HOUR METERS 


for Alternating and Direct Current Service. 


DUNCAN TRANSFORMERS 


for Transmission and 


Distributing Service. 


Duncan Electric Manufacturing Company 
Lafayette, Indiana 


* 
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Hot Water Quick as a Flash | 3? Aa 


All over your selling-field people are looking for a hot 
water-heater that is inexpensive to buy and use, is easily 
installed, can’t be upset, has no live or hot parts exposed, 


and is sure to be turned off when not in use. When you 
offer them a 


“GEYSER” Electric Hot 
Water Heater 


it’s as good as sold. Just a turn of the handle—to the left for 
cold—to the right for hot water all the way from lukewarm to 
boiling. Inquiries are coming thick and fast; wherever there 
is a ‘‘GEYSER " dealer we forward them to him. Are you 
in line for this profitable year-round business in your locality ? 
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Write to-day to 


— 


Bridgeport Electric Manufacturing Co. 


Bridgeport : č e Easily attached to any 


pipe—replaces the reg- 
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ular faucet. 
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You Are Looking for Immediate 
Delivery on Motors 


@ We are right now ready 
to help you with stocks 
held ready for shipment 
at our houses, some one 
of which (if not more 
than one), is near you. 


Get in touch now with the house nearest to you. 


See list below. 


Western Electric Company, 


INCORPORATED 
New York Atlanta Chicago St. Louis San Francisco 
Buffalo Savannah Cleveland Cincinnati Oakland 
Newark Birmingham Indianapolis Kansas City Los Angeles 
Boston New Orleans Detroit Omaha Seattle 
New Haven Charlotte Milwaukee Oklahoma City Portland 
Philadelphia Baltimore Minneapolis Dallas Salt Lake City 
Pituburgh Richmond St. Paul Houston Denver 


EQUIPMENT FOR EVERY ELECTRI 
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NOW READY 


INTERIOR 
WIRING 


Electrical Tables 


and Engineering Data 


A collection of useful tables and practical hints for electri- 
cians, foremen, salesmen, estimators, contractors, architects 
and engineers. 


The subjects are arrarged in alphabet- 
ical order. Its scope ie li to 
practical information which is daily 
called for, but seldom available at 
the time most needed. A large num- ae 
ber of tables are provided to assist in K TABLES ANDY I 
the calculation of almost every con: NGINEERING para, 
ceivable problem with which con- i . 
: struction men have to deal, thus sav- 4 — — ö 
And Systems for Electric ing many hours of tedious figuring. ; 


Light and Power Service 


: This brok containe sbsolutely no 
A Manual of Practice for theoretical discussions, and is in- 
Electrical Workers, Con- tended simply to furnish the elec- 
tractors, Architects and trician generally with a reference 
Schools. and table book which can be conve- 

By Arthur L. Cook, niently carried in the pocket. 

Pratt Institute 
This book is packed with useful information—every- Cloth, $1.00 
thing that you should know about systems for electric light 


and power service. It will answer almost every question Leather, 1.50 


that is liable to come before you. Send for your copy 
today. l l 
426 pages, 4% x7, illustrated. 
Flexible Binding, $2.00 net. TECHNICAL JOURNAL CO. 
Technical Journal Co. Woolworth Bldg. New York 
Woolworth Bldg. New York City 
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“I want tobacco just as much as bandages and socks, 
So drop your contributions in my old tobacco box? 


Light a pipe for our boys in the trenches! 


The English “Tommies” have their pipes kept filled by the folks at home. The French 
Poilus' never want for a smoke—their friends are on the job.” The ‘‘Anzacs’’ have 
all the tobacco they can use sent them by their loved ones. 

And now the time has come for Americans to send little packages of happiness to our Sammies“ in the 


trenches and our “Jackies” with the fleet. Besides facing the foe, these boys suffer privation, homesickness, 
loneliness. They are defending our lives and fortunes. We must send them the tobacco they crave and need. 


25c sends a big package of tobacco 


Send right now 25 cents to the “Our Boys in France Tobacco Fund,” and enough tobacco 
4, and cigarettes to make one of our gallant defenders happy for a week will be forwarded at 


“on as „ once. $1.00 keeps our brave defenders happy for a month. Prominent magazines and 
n < „ newspapers stand back of this movement. The War and Navy departments endorse it. 
25 U. 40 SL, Kr KA The space for this advertisement is given free. 


Gentlemen: 
I want to do my 

part to cheer up the 

American soldiers who 


A WAR SOUVENIR FOR YOU-—A feature of this Fund is that in each package is enclosed a post card ad- 
Q dressed to the donor. If these come back from those whose dreary days have been checred by your kindness, they will 
be war souvenirs you will treasure forever. 


are ngaung my battle in SEND YOUR 28c NOW - Dive into your pocket. Out comes a quarter. Mail itat once—currency, stamps 

F rance. tobacco will do or money order. The quicker it comes, the quicker our boys will have their smokes. A similar fund in England has 

it, I’m for tobacco. + sent over four million packages to soldiers and sailors. 

(Check Below How You Desire to Contribute) © $1 a month keeps a soldier supplied with tobacco for the duration of the war. Send your contributions or 
I send you herewith.....-.. my 2. make your checks payable to 

contribution toward the purchase ? 


of tobacco for American soldiers. This 
does not obligate me to contribute more. 

I enclose $1. I will adopt a soldier and 
send you $} a month to supply him with 
“smokes” for the duration of the war. 


“OUR BOYS IN FRANCE TOBACCO FUND” 
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Throughout This Installation” 


The plant engineer who keeps careful 
records of the service given by the 
motors he installs, is always a booster 
for R. & M. Motors. To him their 
year-in and year-out dependability means 
steady production and low maintenance 
cost. He knows he can recommend 
them with full assurance that they will 
confirm his good judgment, when in 
service. 


While the engineer may not sign the 
order, his recommendation is a very 
important factor in the decision of the 
man who does. His co-operation makes 
it easy for the motor dealer to make the 
sale. 


Robbins & Myers advertising 1s another 
important aid for the dealer who sells 
R. & M. Motors. The R. & M. Motor is 
the one motor which has for years been 
advertised consistently to the general 
public through leading national maga- 
zines. It is the one motor everyone 
knows—the man who has not yet 
bought a motor as well as the expe- 
rienced motor man. | 


Everyone knows something of R. & M. 
Quality and the R. & M. guarantee 
which insures every user satisfactory 
service—a guarantee which protects 
both the user and the dealer. 


Bulletins, Price Lists and dealer discounts furnished on request —_- 


THE ROBBINS & MYERS e 


New York Philadelphia Buffalo 


Boston 


Robbins & Myers 


SPRINGFIELD, OHIO 


Cincinnati Chicago St. Louis Son Francisco 


Motors 
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Franklin „ *** of ne Inter- 
tor, says enough hydro-electric cur- 
Power Factor rt is ponn running J waste Le 
@ 0 
Correction Will The Government 
| 


Compel Power Plants 
To Substitute Water 
Power For Coal? 


The War is introducing many new and threat- 
ening factors into the Electric Industry. How 
will they affect the $12,000,000,000 Capital in- 
vested in the Industry.? The Magazine of 
Wall Street has prepared the most important 
and authoritative series of articles ever written 
on the Electric Industry. The first, entitled 
The Past, The Present and The Future of the 
Electric Industry’’ will appear in the December 
8th issue of The Magazine of Wall Street. It 
has been written by Mr. Geo. A. Wardlaw, 
Editor of Electrical Engineering, one of the 
ablest and best informed men in the Industry. 


What is The Outlook For 
Electric Securities? 


In the subsequent issues of The Magazine of 
Wall Street our financial experts will analyze 
the important securities of the Industry. Get 
the facts and then you will be better able to 
solve these momentous problems and protect 
your own business and investments. 


176 H. P. Belted Synchronous Motor with direct 
connected exciter 


Allis-Chalmers 


Synchronous Motors 


and 
Synchronous 
Condensers 


Special Offer 


We will send you the issue containing Mr. 
Wardlaw’s article FREE and the next four 
numbers for $1. which will include all the arti- 
cles on the Electric Industry and its securities. 
One helpful idea or suggestion is worth Fl. 
Send it now, just fill out and mail coupon to-day. 


Meet Every Requirement 
for Power Factor Correction 


Synchronous Motors—Built in all types e 
—forbelted, coupled or direct connected The Magazine of Wall Street 
service. 

The largest circulation of any financial mag- 
azine. (Price, Waterhouse & Co. Audit) among 


investors. 


They are self starting. 


One of these modern machines on your 
power Circuit may be used for power pur- 
poses as well as corrective effect, or it 
may be used for power factor correction 


Special Money Saving Coupon 
only. e 


‚—— D MWLũ0L̃»˖w H œ ——hhhnhhh v 2?õe22s ae an a E a aa mesne orrrvere> ve 


The Magazine of Wall Street, 
42 Broadway 
New York City 


Gentlemen: 

I enclose $1, kindly send me the Wardlaw article 
FREE and the four following issues of the Magazine of 
Wall Street which includes all the articles on the Elec- 
trical Industry and its securities. 


Let us help solve your power problems. 


Allis-Chalmers 


Manufacturing Company 


M.lwaukee, Wisconsin 
District Offices in All Principal Cities 


NAM E suka sentinnscdns 77S T 


ADDRESS) xt ³ AAA eien eh 
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The best that this country can offer in 
men, munitions and material is going 
to France. 


DURADUCT 


is one of them—of course ! 
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TUBULAR WOVEN FABRIC COMPANY. 


NUFACTURE PAWTUCKET, R 
GENERAL SALES AGENT — —A HALL BERRY 
9 S0.CLINTON ST. CHICAGO. 


71-73 Murray St., New Vork. 


Northern Hecme Company Distributors for Canada 
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They Stand The Test wo ace 


“No-Spark” Carbon Brushes, subjected to every test in which most brushes fail, will substantiate all we claim for them. 

“No-Spark” Carbon Brushes make all brush contacts frictionless, permit the machine to run noiselessly at its maxi- 
mum efficiency, and reduce wear on the Commutator ninety percent. 

These brushes wear smooth, take a high polish and produce a rich chocolate color brown gloss on the sur face of the 
Commutator, due to their unsurpassed qualities and latest development in sparkless and frictionless commutation. 

“No-Spark” Carbon Brushes will save Commutator repair bills enough to pay your brush bills several times over. 
You can readily see that a machine running free of sparking, heating and cutting will reduce the wear on the Commutato1 
—meaning an elimination of annoying delays. 


“NO-SPARK” CARBON BRUSHES 


will carry at least one-half more load than the next brush in existence, and their perfect and permanent self-lubricating 
qualities have never been approached. 

They will not chip, split or break, and are moisture-proof. 

Prove these claims to your own satisfaction. If you are looking for a perfect brush send for a set. 


CALEBAUGH SELF-LUBRICATING CARBON CO. % debt Pa. 


Light Diffusion that Benefits the Eye 
Without Robbing the Light 


of its Power 


Gives greatest eye comfort. 
Make this unit the basis for 
your stock of the Best Selling, 
Most Satisfactory Lighting 
Units in the market today. 
With it you can build to suit 
your customers — units of 
greatest radius illumination, 


in plain or decorative design, 


for exterior, interior domestic 
or commercial use. 


The interchangeability and 
adaptability of these units 
allows you to have in stock 
a complete range for every 
need, without a large invest- 
ment. 


Send for new catalog. Liberal discounts to ob- 
bers, Dealers, Central Stations and Consumers. 


LUMINOUS SPECIALTY COMPANY 
INDIANAPOLIS, IND. 
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One Hundred Per 
Service 


The quality the world is looking for and 
has a right to expect, in every article offered 
for sale is a measure of quality and 
quantity of service justly commensurate 
with the price asked. 


Upon this conception of a just relation 
between the seller and buyer the policy of 
our transformer business is based. 


When you buy 


Kuhlman 


Transformers 


you are getting one hundred cents worth 
of transformer service for every dollar you 
pay us. 

We do not make cheap transformers; we 
make only the best we know how; but we 
DO know how to make transformers that 
will convincingly demonstrate to you-~In 
your service—that they are worth every 
cent you pay for them. | 


That's why we get REPEAT ORDERS. 


Kuhlman Electric Company, Bay City, Mich. 


i lis, Minn. Charlotte, N. C. Buffalo, N. V. Toledo, Ohio 
ee cate 8 5 St. , Commercial Building 280 Carolina St. 27-32 St. Clair St 
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The best equipped repair 
shop in the [C. S. would 
not be putting it too strong. 


25 years of experience in the man— 
I ufacture of armature and field coils 
and rewinding and rebuilding the 
various makes of electric machines. 
We carry a large stock of magnet 
wire for emergency calls. Try us. 
* 
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Electrical 
Indicating 


S OIN Instruments 


are unqualifiedly superior to any other instruments 
designed for the same service. 

A. C. or D. C. Switchboard or Portable Instruments 
for every field of Indicating Electrical Measurement. 
In writing for catalogs and bulletins, please specify 
the field that interests you. 


WESTON ELECTRICAL INSTRUMENT CO. 
51 Weston Ave., Newark, N. J. 


23 Branch Offices in the Larger Cities. 


If You cannot Fight— Unite 


with 100,000 thinking Americans by joining in | 
the work of the National Security League 


Its objectives are: 


1 To support every plan of the President for the effective 
conduct of the war. 


as — F a 


2 To bring to the people knowledge of universal military 
training ; 

3 To present throughout the land, on platform and by 
pamphlet, facts as to why we are at war, what peace 
with victory means, and the needs of the nation, after 


the war, for efficient government and for a higher quality 
of civic service by all Americans. 


We have definite plans for this work directed by experts but we abso- 
lutely need financial support. We must double our membership. It is 
the best work civilians can do for their country. 


Join NOW ake 


wh ry 
NATIONAL: NATIONAL” 
SECURITY ' Dues $1, $5, $25, $100 "SECURITY - 
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Write for Literatare 


National Security League 
31 Pine Street, New York i 
| 


Branches Everywhere The League is Non- Political 


* 


— 


woe 


DECEMBER, 1917 ELECTRICAL ENGINEERING | 21 


ana 


sew — — 


— = — — 


HOME OF THE CHALMERS MOTOR CAR — DETROIT. ig. 


G-E Equipment Helps Build 


Most American Automobiles 


Quality, the keynote of the Chalmers car, is obtained by 
using only the finest raw materials and building the car 
from the ground upin modern, electrically equipped shops. 


The ‘Chalmers shops use power from the Detroit Edison 
Company. This power is generated by Curtis turbines and in 
most cases is applied by G-E motors and control equipment. 


Most of the power used inthe automobile industry today— 
and since its inception—has been and still is generated, 
transformed, and applied through G-E apparatus. 
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We stinghouse 


Type OA*WattHour Meters 


give maximum 
accuracy because they 
embody certain distinctive 
features, one of which is— 


[The Double-Jewelled 
Ball Bearing 


supporting the Main Shaft. This 
feature is largely responsible for 
the reputation for unequalled sus- ° 
tained accuracy which 
Type OA Watthour 
Meters enjoy. 


Westinghouse Type OA Watthour 
Meters are fully described in our 
Catalogue 3-A. 


a Electric & Manufacturing 1 
East Pittsburgh, Pa. 


, Dallas, Texas Joplin, Mo. New Orleans, La. St. Louis, Mo. 
Salta Ma. Ghar N. Dayton, O. Kansas City, Mo. New York, N. Y. SaltLakeCity, Uta 
Birmingham, Ala. Chattanooga. Tenn. nver, Colo. Louisville, Ky. 2 e San - 
Bluefield, W. Va. Chicago, III. Detroit, Mich. Los Angeles, Cal. Philadelphia, Pa. Seattle, Wash. 
n, L Cineinnati, O. Duluth, Minn. Memphis. Tenn. Pittsburgh, Pa. Syracuse, N. Y. 
Buffalo, N. Y. Clev O. „El Paso, Texas Milwaukee, Wis. Portland, Ore Toledo, O. 
Butte, Mont. Columbus, O. Indianapolis, Ind. Minneapolis, Minn. Rochester, N. Y. Washi D.C 


W. E. 4 M. Co., of Texas g ` Wilkes- Pa.. 


Treating of the Theory and Practice of Electrical Generation 


and Transmission, and the Utilization of Electrical Energy. 


Technical Journal Company, Inc., New York 


Copyright—All rights reserved 


at certain times with partic 
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ELECTRICITY’S PART IN BUILDING 
AND NAVIGATING OF SHIPS 


By H. A. Hornor, Electrical Engineer 


The fourth installment of Mr. Hornor's article summarizes the energy in horse- 


power required to operate all the various 
in previous installments. 


motor driven air compressors, high-speed friction saws, 
two of the most important big tools of a mod- 


drills and reamers. Cranes and hoists, 


ern shipyard, are described in some detail, amp 


departments in the shipbuilding yard described 
Machines of special interest are also covered here, such as 


punches, electric welders, 


lified by a number of pictures of dif- 


ferent types made by American manufacturers. 


Total Horsepower 


Table V gives the rated horsepower and average horsepow- 
er used per shop in the suggested shipyard which we are 
discussing. A word about rated horsepower. When you buy 
a motor the manufacturer puts a nameplate on it which 
states that it is to be used on a certain voltage, that it is a 
certain type of motor, of such a horsepower, of such a speed, 
and at full load will consume a stated or guaranteed cur- 
rent. This means that the maker fulfills his agreement if this 
motor is put on the correct electrical circuit and is used in 
accordance with the functions stated on the nameplate. Mo- 
tors are rated quite differently for the services which they 
are intended to perform. For example, a motor may be re- 
quired by the tool to which it is attached to exert full power 
for a fraction of a minute once or twice a day. This would 
be considered extremely intermittent duty, and the purchaser 
would be much out of pocket if he bought a motor rated at 
full load continuously. Therefore the electrical manufactur- 
er has motors rated for half a minute, two minutes, half hour, 
etc., up to all the time. Crane motors are intermittently rated 
because they seldom have full load on them, and when they 
do the load is raised in a very short time; on the other hand, 
motors driving ventilating fans, pumps, etc., are usually 


working day and night at full load. There is another point: 
ular materials and under special 


ay have to exert the full load or 
e a motor sufficient to take into 
ust be provided. At other 


speed conditions a motor m 
even an overload. Therefor 


account this maximum condition m i 
times one machine will be idle and the others busy. This 


brings about a condition where more rated horsepower must 
be furnished than is normally required, and in determining 
the generator capacity, of such a plant it should be based on 


the estimated normal demand and not on the total rated 
horsepower of the load. Technically, what has been describ- 
ed is known as “load factor” which in the case of our ap- 
proximations amounts to fifty percent. 


TABLE V. 
Approximate Horsepower Required for Each Shop 
Shop Rated HP. HP. Used 

Machine hoùꝰppp 270 135 
Blacksmith shop hp 65 25 
Plate and angle ho³ pp 300 175 
Boiler hohöpp eee eer cette 210 120 
Joiner hoůhũh hp 280 185 
Ship way e 240 106 
Pattern hoù hörn 85 29 
Copper shop pp 30 10 
Tin hoꝶy⁵ùùh h 20 8 
Small boat hoùùͥů hh 15 6 
Mold 1loũ0fttꝶ .. 10 3 
Pipe shoùhùohy? eee eeeereeteet? 45 25 
Paint hoo „% 10 6 
Rigger’s hhoobõb sees ee eereees 3 2 
Electric shop ...--.-e-eeeereerteee 30 18 

Totalss N 1613 853 


Machines of Special Interest 
Many new and some novel tools have been introduced into 
shipbuilding as the business has developed or as the type of 
the vessel has demanded So it will be often found that the 
various shipbuilders differ from each other in the manner 
of doing the work, although arriving ultimately at the same 
end. This has occasioned the ingenious designing of special 
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machines or the providing of extensive plants for the gen- 
erating of the energy which meets the particular require- 


ments. 


The shipbuilder is not alone in his endeavors, for 


he consults liberally with the electrical manufacturer, and 
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Lennox rotary splitting shear. 
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feet. These machines, especially those of the heavy variety, 
have water-cooled air cylinders and are of the cross-com- 
pound two-stage type. They are generally highly efficient. 
For example, a 2,000 cubic foot compressor will deliver its 


Joseph T. Ryerson & Son, Chicago Ill. 


The cutting operation ts continuous, 


and the edges of sheared material are left smooth and regular. 


frequently the latter is easily able to meet his demands. 
If the shipyard is supplied with purchased electric power, the 


shipbuilder would seck air-compressors which are driven by 
electric motors. In this case the manufacturer is prepared 


for him. The line of electrically driven air-compressors is 
very large, and machines may be had from a few hundred 
cubic feet of free air per minute to many thousand cubic 


- 


Electrically operated N-SBE compressor 


full load on 21.25 electrical horsepower input per 100 cubic 
feet of free air. The no-load horsepower in this case will 
probably not exceed 60 hp. The smaller sizes make it pos- 
sible to economize by electric transmission of power, thus 
avoiding the losses in air piping and permitting the air-com- 
pressors to be located near the shipways. 


The water cooling 
of the air cylinders interferes with the full portability of 


poe EE 


made by Chicago Pneumatic Tool Co., Chicago, IN. 
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Libby lathe with motor drive arrangement for endless belt. International Machine 


Tool Co., Indianapolts, Ind. 


such machines and really prevents what might be most con- 
venient, the use of the compressor in the ship structure while 
building, or the carrying of such apparatus on an erecting 
crane. 

The Ryerson high-speed friction saw briefly mentioned 
before was gladly welcomed into the family of shipbuilding 
tools. The old style cold saw is very slow in operation, and 
though such machines may be retained for cutting axles and 


Lennox rotary bevel shear. 


billets where time is no great object they are generally 
superseded for the cutting of structural shapes and various 
special sections. The blade, which is of special grade steel 
nicked on the edge to help the friction and give clearance 
when going through the metal, is directly attached to a 
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high speed motor, operating at a speed of 
3,000 rev. per min. This mechanism slides 
on a table and is operated in much the 
same manner as a reversing planer. If the 
feed be independently motor-driven, the 
motor is compensated so as to g've a quick 
return to the carriage after cutting. The 
blade is carefully protected by a hood and 
a water basin on the inside quenches the 
sparks and retains the drip water from the 
hood. The time consumed in cutting 10- 
in. channels is from 8 to 10 seconds. Un- 
der the old methods this operation would 
run into hours. A number of types of this 
machine are manufactured but an idea of 
the general dimensions of a machine suit- 
able to shipbuilding can be had from a con- 
sideration of the No. 3 Universal saw. 
This tool has a capac‘ty of 24 in. beams. 
Its blade measures 52 in. in diameter, its 
stroke is 38 in.; its floor space is 12 ft. 3 
in. x § ft. 2 in. x 7 ft. high. Its ap- 
proximate weight 12,000 Ib. 
i Puncher 

Reference has already been made to 
the difficulties of handling a large plate in 
the stationary punches, and a de- 
sign of automatic punch was described the purpose of which 
was to reduce the cost of punching and increase the number 
òf holes punched by a single operator. The efficiency of 
the stationary punch has been greatly increased by a patent- 
ed table which carries the plate. This device is an ingenious 
and skillful arrangement of wheels mounted in such fashion 
that weights are evenly distributed when moving the work 


„ . 
rye 


Joseph T. Ryerson & Son, Chicago, Ill. This machine cuts at the material with 
a bevel to permit of proper caulking to be done. 


and friction reduced to a minimum. The mechanism is 
operated by man power and has been found in practice not 
to fatigue the operator after working all day. A couple of 
hand levers, between which the operator sits, control all the 
motions and with the punch trip operated electrically one 
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Electric welding outfit. The Electric Welding Co.. foot of 
Court Street, Brooklyn, N. Y. 


man can perform all the necessary functions. This attach- 
ment is known as the Lysholm punch plate table. 

Spot welding has recently been introduced into shipbuilding 
and is finding a usefulness perhaps greater than anticipated. 
There are a number of excellent machines on the market, all 
of which operate upon the now well known principle of ap— 


End view belted motor drive on head. 30-in. selective head lathe. 


Lodge & Shipley Machine Tool Co., Cincinnati, Ohio. 


plying intense electric heat accompanied with pressure at the 
point of contact. 

Arc welding is gradually being introduced although it has 
had difficulty in assuming great importance duc largely to a 
feeling of distrust caused by irregularity of results. One 
shipyard has been consistently using it for the last few years 
and has been profiting by the experience. It seems general- 
ly agreed that the motor-gencrator method is the best one 
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for producing good regulation of the arc, hut by far the 
most important point is the operator. A skillful operator can 
unquestionably produce as good a weld electrically as can 
be made by any other method. With a motor-generator ar- 
ranged so that the field is separately excited the voltage can 
be made constant and the current adjusted for the size of 
electrode. After many practical observations it has been 
found that 70 volts is by far the best operating voltage. The 
current values vary as follows: for % in. electrode, 175 am- 
peres; for 5-32 in. electrode, from 120 to 130 amperes; for 


Welding a cracked water jacket of a Diesel engine. The Elec- 
tric Welding Co., foot of Court Street, Brooklyn, N. P. 


g in. electrode, from 80 to 100 amperes. Though scientifically 
there has been much investigation into the merits of using 
some special flux with the electrode or electrodes made of 
special composition and though to-day asbestos-covered 
clectrodes are used with alternating current welding out- 
fits, still practice docs not indicate that there is any sub- 
stantial gain over the use of electrodes of the same metal 
as that which is to be welded. An exhaustive series of tests 
made some years ago, the results of which were reproduced 
by micro photographs, bears out the statement that the in— 


dividual who makes the weld is mainly responsible for the 


Welding cast iron electrically. The Electric Welding Co., foot 
of Court Street, Brooklyn, N. Y. 


result. The practical man will be pleased to know that arc 
welding has been found entirely practicable for “filling-in” 
the worn shafts of motors which, after the weld has been 
made, may be turned down on a lathe to the original dia- 
meter. ‘his was a repair job that resulted either in a new 
armature or at least in the long and tedious work of removing 
the armature shaft and driving in a new one. 


Small Tools 


At first introduced into the shops where they were suc- 
cessfully used for some time, the electric drill and reamer are 
now used largely in the construction of the ship. Their in- 
troduction to this work was naturally objected to on the 
ground of danger to the operator or operators. The electric 
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Radiagraph for cutting stecl plate, villets, and heavy risers. 


Jersey City, X. J. 


reamer, if made of sufficient power to do the heavy work, 


about 2 hp., when stalled would produce a ‘proportionately 


heavy overload. This ‘action might be severe enough to 
cause the operator to lose his grip and fail to hold the ma- 
chine, under which conditions the body of the drill would 
turn and knock down the operator. In very rainy or snowy 
weather electric grounds might assume such proportions that 
the operator would be shocked. However, as the application 
grew in importance these questions were studied, with the 
result that a switching device external to the drill and not 
under the control of the operator is connected at the “plug- 
ging-in” end of the portable cable. This device operates as an 
automatic resetting circuit break- 
er. When the tool is staHed for 
any reason, either as a drill in 
a hard piece of steel as as a 3 
reamer when tilted so far as to k; 
jam, this device momentarily i 
and instantaneously opens the 
circuit. This necessitates the 
operator closing the switch on 
the handle of his machine and 
making a new start. If the me- 
chanical conditions remain the 
same, the circuit breaker still 
maintains an open circuit. 
When the operator releases the 
mechanical obstruction of his 
tool, he finds the electrical cir- 
cuit reestablished. This auto- 
matic switch is adjustable so 
that any peculiarity of the in- 
dividual tool or the necessity for 
a small overlead may be arrang- 
ed when first installed. 

The development of these elec- 
tric tools 's interesting. The 
early designs attempted the ap- 
plication of the small fan mo- 
tor. It was soon d'scovered that 
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the work demanded from this 

tool would require a regular 

form-wound motor. Then a 
f planetary system of gears was 
introduced. This consisted es- 
sentially of two small diameter 
gears working from the motor 
pinion to a single large diameter 
gear. The object sought was 
the reduction of high motor 
speed to that within the limits 
of drilling tools in steel. Now 
the reduction in speed is ac- 
complished by an ordinary re- 
duction gear, and either a center 
or side spindle drill may be pro- 
cured. 

The motor is wound in a pe- 
culiar manner; that is, a series 
and shunt field winding are car- 
ried around the poles together, 
and the armature is wound for 
two poles. This embodies the 
characteristics of a compound 
— wound motor with shifting 
brushes. In this design the 
magnetic flux is so adjusted that 
it produces the same effect as 

* shifting the brushes. When 
the load is light, it holds the neutral commutation point 
by means of the shunt field; when the load is heavy 
it corrects for this by means of the series field. The com- 
mutation under these varying conditions is sparkless over the 
entire range of loads. As an example of the duty that the 
large drill will perform and the horsepower it will exert, it 
may be stated that many are in use to-day drilling 1 5-16 in. 
holes in 3 or 4 in. nickle-steel. Observing the capacity of this 
tool, the ingenuity of the plant electrician has large possi- 
bilities and the many uscs of the tool for other purposes than 
drilling or reaming attests to this fact. Recently in a case 
of emergency one of these drills was used as a hoist, lifting 
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Rediagresh ‘1 uso cutting stecl plate in yard of the New York Shipbuilding Co.. 
bi Camden. N. J. . 
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the steel plates for the erection of the ship. Their application 
to many processes is also aided by the range in size of tool 
that can be had to-day. The smallest size has a capacity for 
drilling holes in metal up to 3-16 in. in diameter and weighs 
6 lb. The largest has a capacity for drilling holes in metal 
up to 2 in. in diameter and weighs 75 Ib. 

The use of oxy-acetylene for cutting steel has brought 
about the design of automatic tools for this purpose. The 


Electric welding apparatus. General Electric Co., Schenectady. X. V. 


radiagraph is such a tool. It is provided with the regulation 
torch of oxy-acetylene with an additional jet of pure oxygen 
and the whole mechanism operated by a small electric motor. 
This instrument may be set to cut perfectly straight lines, 
or round, oval, or irregular forms. It will cut circles from 
12 in. in diameter up to any size either with straight or bevel 
edges. This device is much in favor in shipyards and per- 
forms a function of great importance in the fabrication of the 
steel. 
Cranes and Handling Devices 


The transportation problem in a shipyard is a very vital 
one. Upon it depends the ultimate rapidity of the building 
of the ship. This subject in its broad aspects must be laid 
out in the general design of the entire plant and afterwards 
developed in detail as the yard begins operation. It is not 
always possible to foresee the needs of a certain shop due to 
only an approximation of the output of that shop, and it may 
be necessary afterwards to double the crane service in order 
to reach the desired production. On the other hand care 
should be exercised not to provide too many cranes, as it is 
possible in some of the shops to block the service. That is 
to say, if there is some machine that by its functioning must 
have the service of a crane to support the material and this 
process is a long one, the location of this machine should be 
so fixed that either it may have a Stationary jib crane or the 
general shop cranes may be so arranged that the crane serv- 
ing the machine will not “tie-up” the others. 


Types of Cranes 


There are three general types of cranes used in the ship- 
yard, overhead traveling cranes, jib-boom cranes, and gantry 
cranes. Overhead traveling cranes are used in the buildings. 
The runways, or rails, are usually mounted on girders pro- 
vided in the design of the buildings. Jib-boom cranes amount 
to single hoists arranged on structural pivoted booms. These 
hoists serve individual machines and are often mounted on 
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the steel columns of the buildings. Gantry cranes are used 
in the yard, on the finishing piers, and in places that require 
the handling of large and heavy pieces in the open. These 
cranes are self-propelling like the overhead traveling cranes, 
but can also be designed so that the bridge gantry carries a 
runway, allowing the crane not only to traverse from side 
to side but also to rotate. This gives them a large radius of 
action and hence their adaptibility for putting on board a 


Direct current hotst with mag- 
netic brake. Sprague Electric 
Works of General Electric 
Co., New York. 


Alternating current hoist with mechanical brake. Sprague Elec- 
tric Works of the General Electric Co., New York. 


ship all the light outfits as well as masts, smoke-stacks, etc. 
There is one more transportation device which though now 
using steam will undoubtedly be changed to electric opera- 
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Electric hotst in machine shop. Chicago Pneumatic Tool Co., 
Fisher Bldg., Chicago, III. 


g ai 
G nii 
* wat 


— 


Duntley self-setting circuit breaker. | 
Chicago Pneumatic Tool Co, Fish- Blu 
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Alternating current monorail hoist with closed cage. Sprague 
Electric Works of General Electric Co., New York. 


Duntley universal ğ 
electric hammer 
drill. Chicago 
Pneumatic Tool mm 


Co. Fisher Bldg., — * 
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tcago, IU. Another type „„ op 557 Handling steel bars with electric magnet. Link-Belt Co., 
net at work in mac hin Philadelphia, Pa. 
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tion, namely, the locomotive crane. The battery locomotive They are fitted with locking devices so that they cannot injure 
7 U 


is already in service, but the designers of such apparatus 
have not yet been called upon to develop the requisite crane 
device. It is firmly believed that there is a good field for 
the storage battery locomotive crane, and its introduction is 
only a question of practical design and good salesmanship. 
Overhead traveling cranes are a necessity in the shop, and if 
the shipways are covered by a steel structure are invaluable in 
the erection of the ship. For the ordinary merchant ship con- 
struction 10-ton cranes are sufficient to handle the structural 
steel plates and shapes over the ways; but for building various 
types and sizes of ships, or in the event that it be desirable and 
the shipways are strong enough, to place the machinery in the 
hull before launching, it would be necessary to provide a crane 
of capacity to suit the heaviest weights to be put aboard. The 
sizes of traveling cranes vary from 5 tons to 100 tons in some 
of the shipyards. The size as well as the number for each shop 
must he determined by the heaviest assembled material that can 
be fabricated by that shop. For instance, the usual run of 
boilers when finished require a 60-ton crane to handle them. 
In the plate and angle shop the material is all light and 10-ton 
cranes would be sufficient. In the machine shop varied sizes 
of cranes would be necessary as some of the castings will be 
heavy and much of the other lifting will be light. In this shop 
it is not unwise to have a 10-ton crane for this light, quick 
handling, arranging for a little more speed on the bridge travel. 
Machine shop cranes may also be provided with an auxiliary 
hoist on the trolley which permits the crane to be used for 
double service. A good combination is a So-ton main hoist 
and a 10-ton auxiliary hoist. Traveling cranes in gencral may 
be not only designed in this way but also cquipped with two 
Separate trolleys. This is an especially good arrangement for 
the plate and angle shop, due to the unwieldy shape of the ma- 
terial handled. In shops that are planned for two or more bays 
it may be necessary to transfer a load from one bay to an- 
other and special cranes are designed called “extension cranes” 
which are arranged so that a boom is extended in either direc- 
tion upon which the hoist trolley with load may travel. This 
gives them the ability to stop anywhere on their runway, ex- 
tend their boom into the adjacent bay, and deliver their load. 
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themselves or the building by improper manipulation. 
Crane Hoist Speeds 


As regards hoist speed for overhead cranes there should be 
no question. Thirty-five feet a minute is quite fast enough to 
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Unloading ship by means of hoist made by Sprague Electric 
Works of General Electric Co.. New York. 

handle heavy loads over the heads of men engaged in work. 

Besides it should be remembered that any great increase in 

speed on electric cranes complicates the control. That is to Say, 


as far as the speeds are increased it becomes increasingly dif- 


ficult to handle carefully or accurately the load in lowering. 
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ton, 8- wheel, 50-foot boom steam crane used in modern shipyard.. Link-Belt Co., 
V aR Philadelphia, Pa. 
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The point may be reached where the advantage of time saving with the controller. The other was automatic; that is, the con- 
in lifting and lowering may result in greater delay due to troller became a master controller and the „ were 
poor control when settling the load. Cranes are in operation made and broken through contactors, automatic switches, etc. 
to-day with hoisting speeds as high as 45 ft. a minute for a It has been found in practice that the ordinary drum controller 
15-ton load, but the lowering control is almost so bad as to fingers will not stand much more than the full load or starting 
| be dangerous. For gantry cranes on the. finishing pier, instead of current of a 40 hp. direct current motor and it is the nearly 
increasing the hook speed of the main hoist it would be better 
to add an extra light hoist, say 2 ton, for the expeditious hand- 
ling of such material as outfits, mattresses, supplies, etc. Such 
an auxiliary light hoist working usually where no man need be 
under the loads may have speeds of 140 ft. to 160 ft. a minute. 
| 
) 
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Crane Hoist Control 


Closely connected with the subject of crane speeds is that ot eS: | 
— ~ a — 


hoist control. Several years ago great strides were made in 
the design of dynamic braking; that is, braking the motor by 
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Everctt patent limit swttch for crane hoists, detati assembly 


established practice of certain crane builders to recommend au- 
tomatic dynamic control on hoists requiring over 40 hp. The 
facility which dynamic braking gives in the easy placing of 
the load is of prime importance in the erection of a ship. A 
plate, for example, is to be lowered and bolted to a set of 
plates already erected. The erector signals to the operator 100 
ft. in the air, indicating to him that he needs an inch to make 


ran 


work 

se 1 the holes meet and permit the entrance of the bolt. If the air 
0 N.. were still, a click would be heard announcing the opening of 
di the solenoid brake and the load would gradually move one inch. 
ering Operating the Crane 


That the crane operator is so far in the air makes it a dif- 
ficult matter for him to see or judge distances. It is a prac- 
tical detail of great advantage to arrange carefully the con- 
trollers in the operator’s cage. This is another advantage af- 


Lifting magnet in operation.—Cutler-Hammer Mfg. Co., Milwau- 
kee, Ws. 
allowing the load to overhaul the armature and thereby produce 
a generator action. Prior to this a solenoid electric brake for 
stopping the motor armature and a mechanical friction brake for 
holding the load were ordinary practice. This arrangemem 
was the limiting feature of the crane capacity. At present no “re 
12571 s i r high lifts Everett patent limit switch for crane horsts, mounted on 10-lon 
one doubts the reliability of dynamic braking and for hig A 


it is unquestionably the proper method. Of course for very low , 
lifts the action hardly 1 to come into play. With the forded by automatic control, for the master controllers are 


dynamic brake there came two systems of control. One was small and will not interfere with the bending of the operator out 
manual; that is, the operator handled the electric connections of his cage window. If manual conrol must be used, be very 
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insistent with the crane manufacturer as regards the room in 
the crane cage and the convenience of the controllers. It is no 
exaggeration to say that some cranes are so hard on the op- 
erator that it is difficult and sometimes impossible to obtain 
a man who will continuously operate them. It is often found 


Wood boring machine driving wood augur in keel timber of a 
wooden ship, McEachern Ship Co., Astoria, Ore. 
Ingersoll-Rand Co., New York. 
necessary for this reason to change the type of control and it 

also pays to do so. 

Another practical point is the location of the rheostats. It 
is the practice of some crane manufacturers to mount the re- 
sistance immediately below the crane cage floor. This may be 
entirely satisfactory for low level cranes, but for high cranes 
this is dangerous for the operator in case of fire, is most un— 
comfortable in summer, and presents serious inconvenience in 
repairs or adjustment at so great a height. For every reason 
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Drills, riveter, and caulking hammer, at work on the deck of a 


t hib at the Ames Shipbuilding Co., Seattle, Wash. 
R Ingersoll-Rand Co., New York. 
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on high cranes it is better practice, although increasing a little 
the cost of wiring, to mount the rheostats on the top of the 
cage, or, if this is not permissible, due to clearance, then to in- 
stall them on the bridge girder. 

[Our next issue will take up the supplying of current to 
cranes, with detail drawings showing how this is done in the 
case of both small and large gantry cranes in the yards of the 
New York Shipbuilding Co., at Camden, N. J. That issue 
will likewise contain extended comment by Mr. Horner on 
the hoist block, the lifting magnet, the storage battery lo- 
comotive, the lighting system, miscellaneous application of 
electricity, and a brief summary of the equipment and cost 
of the electrical installation of a modern shipyard.] 


+ & + 
ELECTRO-INFATUATION 


By Park Benjamin 
Oh, mystic fascination 
Oh, fate idealized, 
I’m but a mass of molecules 
Reversely polarized! 
I’m vanquished by a sorcery 
No amulet can cure, 
For, love, you are the magnet, 
And I, the armature. 


The morc I circle ’round you, 
Love’s current stronger grows, 
Till leaping forth from heart to heart 
Love’s arc electric glows. 
Against the ardor of that flame 

Insurance won’t insure, 
For, love, you are the magnet, 
And I, the armature. 


And when in your dear presence 
All trembling I vibrate, 

Along Love’s telephonic cords 
My vows shall undulate; 

Induction ne’er shall drown them, 
Nor make their sound obscure, 

For, love, you are the magnet, 
And I, the armature. 


The messages unnumbered 
Of fond endearment fly 

At once in both directions— 
Quadruplex they outvie. 

A throbbing heart is at the key, 
It dots and dashes sure, 

For, love, you are the magnet, 
And I, the armature. 
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I dwell within your field of force, 
In that blest region where 

Your strength is of the distance 
Inversely as the square. 

No influence external 
Can me from you allure, 

For, love, you are the magnet, 
And I, the armature. 


At last we'll cling together, 
Apart no more to roam, 
With hearts attuned harmonic, 
We'll sing of Ohm, sweet Ohm. 
One circuit never broken, 
While life and love endure, 
Forever you my magnet, 
And I, your armature. 
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PROBLEMS 


A Record of Successful Practice and Actual Experiences of Practical Men 


MAZDA C2 LAMP AND ITS APPLICATION 


By A. L. Powell 


Those of us who have been thinking upon the future of 
lighting have realized that one of the biggest opportunities for 
advance lies in the use of more tinted or filtered light. One of 
the most important things for the illuminating engineer to do 


Fig. 1—Mazda C-2 lamps, 100-watt and 500-watt sizes. 


is to spread the gospel of colored light. Of course, it takes 
more wattage to get the same illumination with “modified” light 
than it does with “raw” light. No one will question this, how- 
ever, for he is receiving something distinctive and of real 
value. 

The decorative uses of color are limitless; amber light in the 
home is without doubt one of the growing ideas. There will 
be more colored lamps used in show windows to obtain effects 
similar to those secured on the stage. Banquet halls, lodge 
rooms, and decorative interiors in the future will be equipped 
in such manner that they can be flooded with any of the pri- 
mary colors or combinations of these. 

There are many fields of lighting though 
light as is commercially practicable is really desirable. 
the mazda C-2 lamp has been developed. 

We see objects by the light reflected from them to the eye. 
A blue object appears blue, because it picks out or selects the 
blue rays from daylight or white light and sends them to the 
eye. If we illuminated this blue object with pure red light, it 
would appear black, reflecting none of the light. Therefore, 


where as white a 
For these 


lights that do not have the same spectral composition as daylight 
cause colored objects to present an appearance different from 
that under daylight. 

The most widely used illuminants have a predominance of 
light in the red and yellow of the spectrum. What effect does 
this have on the appearance of colored objects? The reds are 
somewhat intensified; the blues and greens are not up to full 
color value; yellows and whites appear almost identical, and 
so on. For example, in a color proof room of a printing plant 
illuminated by ordinary lamps, it is very difficult to distinguish 
the dark blues and greens from blacks, and a yellow half tone 
fades into the background. . 

With each increase in efficiency of the incandescent lamp, the 
filament has been operated at a higher temperature, and the 
emitted light of the Gem lamp is whiter than that of the car- 
bon; the mazda lamp produces a nearer approach to sunlight 
than the Gem lamp; and the mazda C (gas filled) is still whiter. 
But even this great improvement does not sufficiently correct 


Fig. 2—Night view men's clothing shop, Springfield, Ohio 
Lighted by 150-watt and 300-watt mazda C-2 lamps in 
opalescent glass direct lighting reflectors. 


the light for careful examination of color. There is still a pre- 
ponderance of the longer wave lengths. 

To overcome this difficulty a new lamp, known as the mazda 
C-2 has been developed. As with the regular mazda C lamp, 
this lamp has a coiled filament of tungsten wire burning in an 
atmosphere of inert gas. To get as high a proportion of blue 
light as feasible out of the filament itself, it is operated at a 
somewhat higher temperature than the regular lamp. The oth- 
er difference in the construction of the mazda C-2 lamp is the 


kind of glass used for the bulb. 
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An analysis of the properties of light transmission reveals 
that, in general, like colors transmit like colors, absorbing other 
colors to a greater or lesser extent. As with reflected light, if 
we hold a piece of ‘pure blue glass.before a pure red light, 
none would be transmitted. If the blue glass were put in trom 
of a lamp emitting all the colors in its spectrum, it would se- 
lectively transmit the blue light, absorbing the other colors. 
Another piect of glass, not strictly blue, might transmit all the 
blue, a little of the green, yellow, and red light. Glass of still 
another composition might transmit these various colors in 
quite different proportions. 


It is a well known fact that the tungsten filament gives forth 
a light of a definite color composition, and if this light is filter- 
ed through a very carefully determined greenish blue glass, the 
resultant light will have a spectrum similar to that of sunlight. 
From the above presented facts, it is evident that any blue glass 
selected at random will not do this. Extended tests must be 
conducted in developing a glass of the proper composition to 
give the correct transmission of the various colors of light, if 
it is desired to transmit sunlight. This has been done in de- 
veloping the glass for the bulbs of the mazda C-2 lamps. 


It is to be anticipated that the mazda C-2 lamp will be used 
in places for which they are not adapted, and that claims will be 
made by the inexperienced which cannot be substantiated. This 
lamp is by no means a panacea for all lighting ills, yet it is of 
great use for certain applications. 


Our investigations have enabled us to tabulate below a list 
of uses to which this lamp has been successfully applied. 
The attempt has been made in each case to tell in detail the 
reasons for using the lamps for these particular services. 


Art Galleries The connoisseur often notices a distinct change 
in the appearance of his paintings and objects d’ art, as day- 
light fades and artificial light is turned on. Some colors, the 


Fig. 3—A silk loom in one of the New Jersey mills lighted by 
a 75-walt Masda C-2 lamp in a deep bowl steel reflector. 


reds and yellows, are intensified; while others, the blues and 
violets, lose their brilliancy. Obviously, this distortion is not 
desirable. Many a wonderful collection could have its hours of 
usefulness doubled by being well illuminated by light of a 
suitable character. The demand is not for an accurate color 
match—and approximation to sunlight is sufficient. The scien- 
tifically designed equipment of the new Cleveland Museum of Art 
employs mazda C-2 lamps with exceptionally good results, and 
its widespread use in this type of building is to be anticipated. 


Cigar Industry—Cigars are graded according to shade, and 
the minor differences in color must be detected in inspection 
and sorting. The mazda C-2 lamp assists materially in this 


work. 
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Laundries—Spots and stains on goods are usually of a brown- 
ish or yellowish tint. If the light source is rich in yellow, then 
these blemishes tend to fade into the white background and 
are hard to detect. This type of lamp is desirable in every 
steam laundry for use over the folding and inspection benches; 


Fig. 4—Night view of the cutting room of a New York clothing 
manufacturer. 300-watt Mazda C-2 lamp in opalescent 
enclosing globes furnish light of a quality 
well suited for this kind of work. 


it will enable the operator to catch many an improperly cleaned 
piece and thus keep up the standard of quality of the work. 


Silk Mills Without doubt most of the processes here are 
carried on without regard to color. After the warp is made up 
and the shuttles filled with thread of the proper color, opera- 
tions proceed almost automatically, but there is a liability of 
mixing of color which may throw out an entire piece, Mazda 
C-2 lamps installed over the looms have proved satisfactory in 
a number of instances. Whether or not the management deems 
artificial daylight necessary in the mill itself, they cannot deny 
that it is desirable for inspection. After the cloth is made 
up every yard must be examined for defects. It is quite simple 
to inspect under such light, although the color is not accurate 
enough for color matching as the term is used in the dye house, 
and should not be recommended for such work. 


Cotton Mtlls—It is reported from Texas that formerly on 
dark and rainy days many of the mills had to shut down be- 
cause the cotton could not be satisfactorily graded or matched. 
This new lamp has proved a valuable asset here. 


Concentrating Plants—Improved concentrating tables have en- 
abled the mining mills to separate the iron and zinc “streaks” 
as they are washed over the tables. The zinc is of a rusty 
grey color and the iron a rusty red-brown color. In a mill 
lighted by ordinary types of lamps it is hard to tell these colors 
apart. It is desirable to separate most of the iron ore from the 
zinc and cast the former aside. The mines in the Montana dis- 
trict have installed many mazda C-2 lamps for localized lighting 
over the concentrating tables, and also larger lamps of the same 
type for general illumination, in order to have no mixture of 
color of illumination. They are enthusiastic over the results. 


Oil Refineries—Here it is necessary to have a certain stand- 
ard of light to determine the differences between the grades of 
oil. One of the largest oil companies has decided that the mazda 
C-2 lamp fills the bill. 


Fruit Packing Houses—Oranges and lemons are sorted at- 
cording to color, as well as size, and the difference in the shades 
of yellow must be clearly visible. Many mazda C-2 lamps are 
being used in Southern California for lighting these industries. 
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Sugar Refineries—These lamps have given satisfactory ser- 
vice in illuminating the centrifugal machines in use in the lab- 
oratories. They assist in the fine discrimination of color. 


Chemical Laboratories—One of the prominent manufacturers 
of explosives writes, “Up to the present moment we have not 
found any lamp quite as suitable as the mazda C-2 for detecting 
the changes of colors throughout our chemical tests at night.” 
They are of real value in any chemical laboratory for most 
titration tests depend on a change of color. 


Other Industries—It would be possible to describe in more 


or less detail quite a number of processes where color discrim- 
ination is of importance, but space will not permit this, so we 
will merely tabulate a few of them. 

Paper mills. 

Flour mills, (grading flour). 

Breweries. 

Paint mixing. 

Wall paper manu facturing. 

Lithography and color printing of all sorts. 


Microscopic Work—lIt is desirable to obtain a light as near 
daylight as practicable for the examination of certain specimens. 


Fig. 5—Situated out of the regular run of traffic, the manage- 
ment of this theatre uses approximately one hundred.. 
and fifty 75-watt mazda C-3 lamps to outline the mar- 
quee. A brilliant daylight effect is obtained. 


The question of expense does not enter, so that most of the out- 
fits, which give accurate white light by the use of auxiliary 
screens, could be applied here, yet they are cumbersome and in- 
convenient. Here, again, this type of lamp is indispensable. 

Dentistry—It is important to have a light which approaches 
daylight in color value to match artificial teeth with the natural 
ones. Decayed spots and diseased conditions can be more 
readily detected under more proper lighting. A number of den- 
tists have employed the mazda C-2 lamp in the concentrating 
spot light, which they use for illuminating the mouth, and re- 
port that they are well pleased. 

Surgery—It is anticipated that many uses will be discovered 
in the hospital and clinic room, for the body tissues are reveal- 
ed to better advantage than under the light from the regular 
mazda lamps. One prominent ophthalmolgist has employed this 
form of illumination successfully for retinal examinations. 
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X-Ray Negative Examination—After the plate is developed 
it is necessary to examine this, very carefully to determine the 
ailment or to discover the fracture. This is done by illuminat- 
ing the negative from the rear by very diffuse light, and ex- 
perience has proved that the whiter the light the greater the 
ease of examination. The leading X-ray specialists have equipp- 
ed their examination boxes or inspection frames with mazda 
C-2 lamps. 

Show Windows—One of the reasons that this lamp has been 
so popular for this kind of lighting is the fact that it causes 
the window to be very distinctive, to stand out from its neigh- 
bors and attract the attention. Its color quality is, of course, 
of importance in illuminating many varieties of display. White 
goods and linens do not appear yellow, furs are shown to bet- 
ter advantage, men’s dark blue and black clothing is enhanced 
in appearance. Many of the most conservative and prominent 
stores throughout the country have installed large quanties and 
are pleased with the effects produced. 

Store Intertors—The merchant has long sought a light ap- 
proximating sunlight in color and now he has something which 
can be used for general illumination without undue expense. 
Some merchants feel the demand for a white light sufficiently 
strong to cause them to use these lamps for the entire store; 
others employ them in particular departments where color dis- 
crimination is of major importance. Among these may be men- 
tioned men’s clothing, millinery, shoe, jewelry, fur and haber- 
dashery. 

The above outline has given a more or less general view of 
the situation without attempting to cover all the uses which 
might arise. The lamps have been employed for obtaining spec- 
tacular effects, as for example, at the recent Electrical Show in 
Grand Central Palace, New York City, the entire section of the 
building devoted to the show being lighted with such units. 
One of New York’s newest theatres, situated off Broadway, felt 
it necessary to attract the crowd by some striking advertising. 
They employed the blue bulb lamp to good advantage. Some 
progressive hotels have used the mazda C-2 lamp for general 
illumination in their sample rooms. The traveling men often 
have goods to display which appear to better advantage under 
artificial daylight. There are many places where such illumina- 
tion can logically be employed. Try them in the fields mention- 
ed above, and also discover new uses yourself. 

t p $ 


IRON WIRE FOR ELECTRICAL 
TRANSMISSION 


The Connecticut Public Service Commission was recently 
called upon by the Central Connecticut Power & Light Co., of 
East Hampton, Conn., to give an opinion on the use of iron wire 
for extensions in places where the service returns are not large 
enough to warrant an investment in copper wire at the prevail- 
ing high price for that metal. Not knowing the mechanical 
characteristics of copper and iron wire, the commission was 


. peturbed lest the proposed iron transmission wire be more 


hazardous to the public than copper when used for such pur- 
poses. In making the application the power company showed 
that what is known as No. 6 bare double-galvanized B.B. wire 
is much stronger in a tensile way than No. 6 B. & S. gage 
weatherproof copper wire. What appeared to give the commis- 
sion the most concern was not the tensible strength of the iron 
wire when it is first put up, but the likelihood of its rusting to 
the point where it would break and fall. To allay the fears of 
the commission the power company contended that if an iron 
telephone wire, which is of small diameter, is secure for a score 
or more of years, iron transmission wire, which is of consid- 
erably larger diameter, would have a much bigger factor of 
safety. 

After some deliberation the commission finally agreed to allow 
the Central Connecticut Power & Light Co. to use iron wire 
for certain of its rural extensions provided that a No. 4 wire 
be used and that the length of span between poles should not 
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be more than 125 ft. The approval carries several other re- 
strictions, such as not authorizing the use of such iron wire up- 
on poles used jointly with any other company or upon poles 
to which are already attached wires of the power company 
Nor does the approval authorize the construction of a line of 
poles by the power company in any highway where there are 
already existing two or more pole lines carrying lines of wires. 


> + + 


WITHDRAWAL OF LANDS USED FOR 
TRANSMISSION LINES 


The Department of the Interior authorizes the following : 

In the Western States permits for the use of water-power sites 
and for rights of way for electrical power transmission lines 
are issued by the Secretary of the Interior under acts of Con- 
gress which provide for the occupation and use of lands by pow- 
er companies. The necessity for the withdrawal from all oth- 
er kinds of entry of such power sites and rights of way is ob- 
vious. If, for instance, a permit were issued for a right of 
way over public lands and these lands were afterwards taken 
up under the homestead law, a renewal of the permit could not 
be granted by the Government, since the land would have 
passed into private ownership. In such a case, a power com- 
pany after once having been granted a right of way from the 
Government would be compelled to obtain a renewal from all 
the individual landowners into whose possession the land had 
passed. The governmental policy has therefore been adopted 
of withdrawing land covering the right of way needed for a 
transmission line in order that this narrow strip of land affect- 
ed may be permanently retained in Government ownership. 

Power Transmission Permits 

This leaves with the Federal Government full power to deal 
with permits for power-transmission lines. The land under 
these power withdrawals may be later acquired for agricultural 
use, but this does not affect the right to its use for power-trans- 
mission purposes; the agriculturist can simply use it in so far 
as farming or ranching operations do not interfere with the 
construction and operation of the transmission lines. 

Power Site Reserves Nos. 531 and 558, including transmission 
lines in Arizona, constitute a case where at the time of the with- 
drawal the exact location of the transmission lines was not 
known, but the land descriptions in the withdrawals were made 
sufficiently broad to cover these locations. Subsequent informa- 
tion has been obtained by the Government showing the exact 
location of the transmission lines, and upon the recommenda- 
tion of the Secretary of the Interior the President, by order of 
November 10, has restored to the public domain certain specified 
lands in the Gila and Salt River Meridian section of Arizona. 
Power companies interested can obtain full details from the 
Department of the Interior. 


b + + 
PORTABLE GRAPHIC TESTING OUTFIT 


To take a load-curve on consumer's circuits, fecders, sub- 
stations, etc., where graphic instruments are not installed per- 
manently, it was formerly the practice of the Blackstone Valley 
Gas & Electric Company to make a temporary installation of in- 
strument transformers and a switchboard type graphic watt- 
meter. 
later had made a wooden cabinet which is admirably adapted 
for this purpose. 

This case is built of 34 in. lumber and is 55.25 in. high, 18.375 
in. deep, and 12.75 in. wide. In the upper part is mounted a 
Westinghouse polyphase graphic wattmeter, 5 amperes, 100 volts, 
60 cycles. Below are three Westinghouse potential transform- 
ers, 300-600 to 100 volts; two current transformers, 25-50-100 
to 5 amperes. 

For transportation, the transformers are taken out and the 
case is carried by handles. At the scene of operations the case 
is set up firmly and connections quickly made. The door is then 
c'osed and locked, making the connections safe from inter fer- 


To provide better protection for the outfit, the company. 
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ence while the operation of the meter can be seen through the 
glazed window. ' 
Although the wattmeter is intended primarily for permanent 
mounting on a switchboard, yet with careful handling and fre- 
quent checking it is stated that excellent results are secured. 
b 4 7 


NEW TRANSMISSION LINE 


The tie line which was built between the Endicott-Johnson 
plant and the new plant of the Binghamton (N. Y.) Light, 
Heat & Power Company was put into service early last 
month. At the present time this line is serving this company 
with approximately 500 h.p. As soon as the new leather 
board factory of this company is completed this load will be 
increased considerably. The tie line was originally built 
for 2300-volt service, but work will be started immediately 
by the Endicott-Johnson Company to change this to an 11,- 
000 volt line. Delivery of the transformers for this service 
will be made shortly. 

$ + + 


WARNING TO LINEMEN 


A recent issue of Central Station says that two linemen were 
working on a pole installing lateral end bells and pothead protec- 
tors. They had completed their work on the pole and were in 
the act of letting down the rubber goods and tools which had 
been used in the work. The rubber goods had been lowered 
and one lineman had changed his position on the pole, so that 
he could more readily reach the tool bag and handline which had 
not yet been lowered. Having completed his work on the line, 
he had removed his rubber gloves. After changing his posi- 
tion, he had fastened his belt around the heel end of the second 
alley arm, and in this position (apparently with the right leg 
against the lateral pipe), in reaching for the tool bag and hand- 
line he lost his balance so that his left hand came in contact 
with ‘A’ phase of circuit. He received a shock which resulted 
fatally. 


1 + + 
INCREASED RATES FOR UTILITIES 
SERVICE 


The Minneapolis General Electric Company, one of the 
larger operating units of Northern States Power Company, 
has announced an increase in service rates effective January 
1, 1918. After that date a temporary war conditions sur- 
charge of 10 percent. will be added to power bills and 5 per- 
cent to lighting bills. The executive committee of the Min- 
neapolis Wholesalers and Retailers Association has approved 
this action by unanimous vote. 

The California Railroad Commission has set January 7 
for a hearing on the application of the San Diego Consoli— 
dated Gas & Electric Company for an increase in gas rates. 

Puget Sound Gas Company has applied to the Public Ser- 
vice Commission of Washington for increased gas rates at 
Everett, Snohomish and Monroe. 

The Ottumwa (Iowa) Railway & Light Company has an- 
nounced that a war condions surcharge will be added to the 
rates charged for electric light, electric power and steam 
heat. 

R 4 $ 


STUDY OF STREET LIGHTING 


Work has been begun by the United States Bureau of Stand- 
ards on an extensive program of measurements which are de- 
signed to furnish first-hand information for use in a street- 
lighting circular to be issued by the bureau. Among the early 
features of the work were the measurements made on two types 
of street arc lamps to determine (a) the distribution of the 
light and (b) the variation of the candle-power and efficiency 
with current. The circular in which the results are to be pub- 
lished and which is in the course of preparation is a part of the 
public-utility work of the bureau. 
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HARNESSING THE TIDES 


From time to time some one who hasn't figured the problem 
through from cause to effect wants to know why the dynamic 
energy of the tides is not set to work generating electricity for 
use at the source of power or at distant points through the 
medium of generators, step-up transformers, and transmission 
lines. The futility of conserving this seeming waste of energy 
has been demonstrated both theoretically and practically many 


times. At the cost of a good many hard earned dollars, in- 


vestors in promoters’ tidal wave money making schemes have 
learned the wisdom of the old saw that a little knowledge is a 
dangerous thing. They have scen some of their money appear 
in the form of complicated machinery that hasn’t been able to 
earn interest on the money invested. The rest of their money 
went to pay the cost, of alluring literature and promoters’ profits. 


Small tidal mills of a primitive sort have been utilized for 
domestic purposes, such as grinding corn and wheat, for many 
years. These mills involved only a small outlay, both labor and 
the few simple materials used being obtainable at rates far 
lower than those quoted to-day. There is, however, a big dif- 
ference between a small home-made tidal mill for local domes- 
tic purposes and a mill for generating electrical energy for 
transmission. As every schoolboy knows, the tides rise and fall 
twice in every 24 hours. A tidal mill can be worked only when 
the tide is on the ebb; that is, for 6 hours. It is practically out 
of commission for the next 6 hours, while the tide is on the 
flood. Electric service must be on tap at all times, and to be on 
tap in a mill of this sort during the flood tide periods it must 
be stored. To store it involves a big outlay in storage batteries, 
and storage batteries are rather expensive. From this it will 
be seen that though the energy of the tides can be harnessed 
and put to work in a small way, it is not practicable to utilize 
this energy for generating electrical energy on a commercial 
scale. 


There has recently been some discussion on this always inter- 
esting subject going on in the New York Sun. One writer 
thinks the “power of the sea” could be utilized to generate 
electric current for transmission by cable to all parts of Staten 
Island. Another writer, one who knows how to apply arithme- 
tic and common sense to a problem of this kind, anaylzes the 
problem in some detail and shows conclusively why this seem- 
ingly inexhaustible source of energy has not been more gen- 
erally utilized all these years. Both letters are captivating as 
essays on power plant economics so we reprint them here for 
the benefit of our readers who may not have had the good 
fortune to see them in that enterprising daily. The first letter 
Says: 

“Before the Civil War there were several tide water mills run- 
ning on the shore of Staten Island, in which all the corn and 
wheat on the island were ground. 

An uncle of mine owned and operated one of these mills sit- 
uated on a creek running from the Arthur Kill to the village 
of Richmond. 

The method of operating this mill was a very simple one and 
consisted of impounding the water of the creek by building a 
dam and a pair of timber gates. 

When the water of the rising tide pressed against the gates 
they opened and allowed the water of the creek to flow into the 
millpond, and it continued to flow until the top of the flood tide. 

At the turn of the tide the water in the millpond pressed 
against the gates and closed them, and as soon as the level of 
the water in the creek outside of the gates fell sufficiently a 
sluice gate, opening from the millpond on the buckets of a 
large wooden wheel, was opened, turning the wheel and convey- 
ing power to the grinding machinery in the mill. 

The mill continued to run until the tide in the creek rose high 
enough to be nearly level with the water in the millpond, when 
the sluice gates were closed and the mill stopped until the tide 
in the creek rose and filled the millpond again. 


The power developed in a mill of this kind depends upon the 
size of the millpond and that of the gates admitting the water 
to it. 

As the tide rises six or seven feet along this creek it would 
seem perfectly feasible and economical to locate many such tide 
mills on the southern shore of Long Island, which is well 
adapted for mill sites of this kind. 

The power of these tide mills could be used to generate elec- 
tric power (light, heat and power) which could be conveyed 
by cables all over the island in competition with coal at present 
prices or at any price which may prevail in the future. 


Of course this is a mere outline of what I think is a very 
important project for utilizing a small part of the “power of the 
sea, but it appears well worth considering and would certainly 
be a large saver of fuel.” 

In reply an engineer reduces the problem to a question of 
foot-pounds per hour. He considers the subject in a practical 
way, though admitting that it is of much interest academically. 
Here is his letter: 


“This subject has received a great deal of attention in the 
past, but thus far mechanical difficulties have opposed insu- 
perable obstacles to the commercial success of the problem. A 
few figures bearing on the matter may be of interest. 

Let us assume that we have available a tidal rise and fall of 
ten feet, and that our reservoir has an area of ten acres. If we 
allow the reservoir to fill to the level of high tide, and retain all 
the impounded water by shutting our gates, we shall have at 
extreme low tide a volume of water ten acres in extent and 
ten feet deep, or 4,356,000 cubic feet with a total weight (at 
sixty-four pounds a cubic foot for salt water) of 278,784,000 
pounds. The mean head of this volume would be half its total 
depth, or five feet, giving us a potential energy of 1,393,920,000 
foot pounds. As it takes approximately six hours for the tide 
to rise and to fill the reservoir and six hours more for the tide 
to fall to its lowest level, the energy indicated above would be 
developed every twelve hours. 


A horse-power is 33,000 foot pounds of work a minute, there- 
fore the total theoretical horse-power of a ten acre body of 
water ten feet deep, with a five foot head, would be 1,393,920,000 
foot pounds divided by 33,000 times the number of minutes in 
twelve hours, or 33,000x12x60. Performing this division we find 
tnat the water in our reservoir, if it could be released with a five 
foot head, would do the work of a 60 horse-power engine run- 
ning continuously for twelve hours. 

Is is obvious, however, that the actual energy obtainable 
would be very much less than this, for in practice we could not 
wait for extreme low tide and release the impounded water in- 
stantaneously. We should have to begin using it as soon as the 
falling tide gave us an appreciable head, and the discharge of 
the contents of our reservoir would go on as long as the tide 
was running out, the level of the outlet being gradually lower- 
ed meanwhile. The head would be correspondingly reduced, 
depending on the size of our outlet; if it were calculated to 
empty the reservoir in five hours, the average head through- 
out this period would be one foot, and the total work done, dis- 
regarding frictional and impact losses, would be equal to that of 
a 12 horse-power engine in twelve hours, or, since the reservoir 
is filled and emptied twice a day, the total power obtained every 
twenty-four hours would be double this amount. 

The cost of the plant would be heavy. It would include the 
purchase price of the reservoir site and the outlay for the 
construction of a suitable dam and for the installation of gate- 
ways and flumes and of the machinery necessary to convert 
the energy of the outflowing water into useful mechanical 
work. All of these factors would vary largely according to 
local conditions, but even under the most favorable circum- 
stances I doubt if the returns from the sale of the power would 
pay interest on the investment.” 
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BOLSTERING UP THE POWER FACTOR 


(Continued from page 50, November issue.) 
Summary 

The three cases may be summed up as follows: 
system synchronous motor of 400 kva capacity.) 

First Case: The synchronous motor at unity power factor, 
carrying 250 kw load, raises the lagging power factor of system 
from 80 to 86 percent. 

Second Case: The synchronous motor, at 63.7 percent. lead- 
ing power factor, while carrying 250 kw load, raises the lagging 
power factor of system from 80 to 95 percent. 

Third Case: The synchronous motor, at 7 percent. leading 
power factor, while carrying load of 25 kw (losses in motor) 
raises the lagging power factor of system from 80 to 94 percent. 

Given the condition of any system as to kva and power factor, 
it is possible to lay out a vector diagram showing the effect of a 


(on a I,200 


synchronous motor (of any desired capacity) on the system. Any 
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Fig. 12 


one can demonstrate this to his own satisfaction on the drawing 
board. Innumerable cases have been worked out by the above 
drawing board method and results plotted on the following 
curves which can be applied to many practical problems. 


Non-Inductive Load Benefits a System 
It is seen that when a synchronous motor operates at unity 


power factor on a line which has a low power factor, there is 
considerable improvement of the line even though no leading cur- 
rent is introduced. This improvement varies according to the size 
of the motor and the power factor of the system. 

Referring to Fig. 12 if we know the percentage of added non- 


‘inductive load (kw) to original load (kw) and original power 


factor, the final power factor is determined as follows: divide 
the non-inductive load by the original load to get the percentage 
of load added. Find the corresponding percentage on perpendicu- 
lar scale on the left of this chart. Draw a horizontal line from 
this point till it intersects the curves of the original power factor. 
Drop a perpendicular from this point to the power factor scale 
at the base of chart. This point is the new power factor of the 
system. 


Example: A system has 70 percent. power factor and a non- 
inductive load of 20 percent. of system capacity is added. The 
power factor of the system will be raised to 76 percent. If the 
same percentage is added to a system Of 90 percent. power 
factor it would only raise the power factor of the system to 93 
percent. Fig. 13 at the bottom of first column shows watt- 


less component required to correct power factor of a system. 


The corrected power factor is indicated on the curves. 


Fig 13. Example: Suppose the power factor of the system 
is to be raised from 70 percent. to 90 percent., and it is re- 
quired to find what percentage of leading wattless component 
must be introduced. Locate the 70 percent. point on the horizon- 
tal scale and carry a vertical from that point to where it inter- 
sects the 90 percent. power factor curve. From this point pro- 
ject a horizontal line to the left until it cuts the vertical scale. 
The reading at this point will indicate the wattless component kva 
in percentage’ of original kva of system. In this case 38 percent. 
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The amount of power factor correction which a condenser of 
a certain capacity can effect upon a system of known capacity. 
The curves indicate the capacity of condenser in percent. of 
kva capacity of system. See Fig. 14. 

Fig. 14. Example: On a 1,000 kva system at 70 percent. power 
factor a 200 kva synchronous motor is to be operated as a con- 
denser at zero percent. leading power factor. The capacity of the 


condenser is 20 percent. of the original kva capacity of the 
system. 


Find the 70 percent. power factor point on the horizontal scale 
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follow vertical from this point to intersection of the 20 percent. 
curve, and then project a horizontal line to the left until it inter- 
sects the vertical scale. The reading is 81, or the new power fac- 
tor of the system after correction is 81 percent. 
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Fig. 15 


Amount of additional kva secured on a system by raising the 
power factor. The curves indicate the power factor of the sys- 
tem after correction. See Fig. 15. 

Fig. 15. Example: On a system of 1,000 kva with a power 
factor of 70 percent., it is required to know what amount of ad- 
ditional kva will be available after the power factor of the sys- 
tem has been raised to 90 percent. Locate the 70 percent. power 
factor point on the horizontal scale. Follow the perpendicular 
from this point until it intersects the 90 percent. power factor 
curve. Then project a horizontal line to the left until it intersects 
the vertical scale. The reading is 2244. This indicates that 22/4 
percent. of the original kva or 225 additional kva is now avail- 
able for use. 

The average power system carries a load made up of induc- 
tion motors, transformers, arc lamps, etc., and such inductive 
loads cause lagging current which demagnetizes the field of the 
alternator. It then becomes necessary to increase field exci- 
tation in order to hold up voltage. The leading current which a 
synchronous motor (operating at a leading power factor) sup- 
plies to the line tends to magnetize the alternator field and thus 
improves the voltage regulation of the system. 


The Static Condenser 


So important is high power factor in electrical operation that 
much engineering thought and experiment have been expended 
on various methods of bettering it when it gets much below 
unity. Electrical salesmen sell synchronous condensers for this 
purpose, but they usually have to say just what the engeneers 
tell them to, because even a salesman’s glib tongue can’t get 
around such abstruse electrotechnics. It takes a hybrid engi- 
neers-saleman to sell apparatus of this sort. These engineer- 
salesmen are now selling a new device for bolstering up power 
factors. It is called a “Static Condenser,” and is made by the 
General Electric Co., of Schenectady, N. Y. 

This apparatus is designed to meet the demand for a device 
which will overcome the effects of low power factor where the 
loads are comparatively small. The synchronous condenser, 
then, is the thing to use for large loads with low power factor; 
for low power factor on small small loads, apply the static 
condenser. Here we shall have to abandon our sense of humor 
and settle down to the stern realities of mirth-forbidding tech- 
nics. There is nothing mirthful about a static condenser, so we 
shall have to descend to ordinary dryasdust particulars in the 
effort to explain what this device is and how it works. Cheer 
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up, gentle reader, it won't last long! Twill soon be over, and 
when we have finished perhaps you will be able to explain it to 
some other inquisitive body. If you don't get the hang of it here, 
write the engineers of the sompany that manufacture it. They 
will explain it in agonizing detail. Here are some of the de- 
tails now, furnished by courtesy of the transformer department 
of that enterprising concern: 

The static condenser consists essentially of a number of con- 
denser sections somewhat similar to those successfully used for 
years with generator voltage regulators. A number of improve- 
ments have been made to adapt these sections for power ser- 
vice, although the metal foil and paper construction is utilized. 
The foils and paper are assembled in oil in a metal container to 
increase insulating properties. 


7 


Wiring Diagram of Static Condenser 
Fig. 16 


In addition to the condenser sections, each equipment includes 
a reactance for each line leg, discharge resistance rods for each 
phase, a fuse in series with each condenser section, and a switch 
for controlling the equipment. The static condenser has no ro- 
tating or reciprocating parts. It is connected directly across the 
line on which it is desired to improve the power factor. 


If a condenser alone be placed across a low power factor 
circuit, it will be generally found that instead of improving the 
power factor, as might be expected, there is very little improve- 
ment, or none at all. This is because the condenser tends to 
accentuate the harmonics in the voltage wave so as to interfere 
with, if not entirely prevent, the expected compensation. To 
overcome this and damp out the objectionable harmonics, the 
reactances are used. 


Since the set when disconnected from the line may be fully 
charged, resistance rods are placed across each phase to drain 
off any charge that may remain on the sections. Although the 
resistance is very high the charge will be drained almost in- 
stantly. 

Standard equipments are controlled by an oil circuit breaker 
supplied with overload trip. A low voltage release is not fur- 
nished, as it is considered unnecessary to disconnect the device 
from the line in case the power goes off. 

The static condenser is an extremely efficient device; the efh- 
ciency of a complete equipment is at least 99 percent. regard- 
less of capacity. This point should not be overlooked when 


comparing the losses in static condensers with the losses in other 
devices for the improvement of power factor. 
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Operation 
No attendant is required to operate a static condenser. ‘lo 
place it in operation the control switch is closed and to remove 
it from service the switch is tripped open. It may be left on 
the line indefinitely with only an occasional inspection to see 
that it is operating satisfactorily. Because of this, the equip- 
ment may be installed in any out of the way space or in a sub- 
station that may be inspected monthly, or even longer intervals. 
The operation is practically noiseless. 
Location 
Since there are no revolving parts, no special foundation is 
necessary on which to locate the condenser other than that nec- 
essary to bear its dead weight. The floor space required is 
small per kilovolt-ampere of condenser capacity, and, further- 
more, the apparatus is not absolutely bound to a definite con- 
formation. The sets have been standardized in a certain definite 
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Fig. 17 
Relative wattless kilovolt-amperes taken by an induction motor 
at no load and at full load. 

form, but if this will not accomodate itself to a particular loca- 
tion a rearrangement of the component parts may be made to 
suit the special conditions. 

Static condensers are standard for installation on circuits 
ranging in frequency from 40 to 125 cycles, in voltage from 440 
volts to 2300 volts, and may be furnished in any capacity though 
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Fig. 18 
General Electric Co., Schenectady, 
N. V. 


the present standards range from 50 kva. to 400 kva., preferably 


Indoor static condenser. 


in steps of 50 kva. For other conditions, special equipments 
may be furnished. 
Heating 
When operating at normal capacity continuously the conden- 
ser sections will have a temperature rise not to exceed 10°C. 


On the reactance coils, the temperature rise will not be above 
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50°C. Since the capacity of a condenser section is a function of 
the voltage and ferquency, no overload will be imposed while 
normal voltage and frequency are maintained. 

The static condenser has the property of altering the phase 
relation between pressure and current by a fixed amount. The 
power factor of the condenser is practically zero, leading, so 
that its entire capacity is used to overcome the desired amount 
of lagging wattless current. 

Assume the case of a 200-kva. generator designed for 0.80 
power factor (160 kw. output). If the power factor in the cir- 
cuit supplied by this generator is about 0.60 it is probable that 
normal voltage could be obtained only with difficulty even 
though at this power factor the generator would be delivering 
only about 120 kw. The lagging power factor current in the 
armature sets up a flux which opposes the flux set up by the 


Fig. 19 
Static condenser applied near the end of a feeder, Schenectady 
Illuminating Company lines. 
fields, and in consequence tends to demagnetize them, resulting 


in low armature voltage. It is often impracticable without the 
installation of new exciters, to raise the alternator voltage by 
a further increase of the exciting voltage and current, 

The field losses, and therefore the field heating of the alter- 
nator, when it is delivering rated voltage and current, are great- 
er at lagging power factor than at unity. Increased energy input 
and decreased energy output both cause a reduction in efficiency. 

The regulation at I.0 power factor of modern alternating 
current generators capable of carrying 25 percent. overload is 
usually about 14 percent. Their regulation at 0.7 power factor 
lagging is about 30 percent. 

The effect of low power factor on the lines can best be shown 
by an example. If we assume a distance of two miles and a 
load of 100 kw. and desire to deliver this load at about 2300 
volts three-phase 60 cycles with an energy loss of 10 percent., 
each conductor at unity power factor would have to have an 
area of 25,000 circular mils; at 0.9 power factor 30,820 cir- 
cular mils, while at 0.6 power factor 69,500 circular mils would 
be necessary. From this it will be seen that the investment in 
copper will have to be nearly 2.8 times as much at 0.6 power 
factor as at unity. If the same size wire were used at 0.6 as at 
unity the energy loss would be 2.8 times as much as at unity or 
28 percent. 

As already stated, low lagging power factor on a system will 
generally mean limited output of the prime movers, greatly re- 
duced kilowatt capacity of generators, transformers, and lines, 
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as well as increased energy losses. The regulation of the en- 
tire system will also be poor. 
Cost of Static Condenser vs. Cost of Copper 

If we refer to the example above, and calculate the necessary 
extra investment in copper with the 0.60 power factor load, and 
copper at 20 cents per pound, we find that 3600 pounds more 
copper is required than with the power factor at 0.90, which 
means a total extra investment of $720 for copper alone. 
While a static condenser of sufficient capacity to accomplish the 
same results would cost somewhat more, the increase in the 
available capacity of generators, transformers and lines would 
be sufficient to justify the difference in first cost. Further- 
more, in addition to the increased capacity available the reg- 
ulation of the system would be materially bettered. 

Condenser Calculations 

When considering the installation of a static condenser for 
correcting power factor troubles, a survey of the conditions 
should be made to determine just what the troubles are, and to 
what extent they can be remedied by the presence of leading 
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Fig. 20 
Curves showing relation of energy load to apparent load and 
wattless components at different power factors. 
Currents in the system. Then generating capacity in both en- 
ergy and kva.; average and maximum load and power factor 
of both generators and feeders; the system of distribution, etc., 
Should all be given consideration. 

It is desirable to locate the static condenser as near the source 
of the inductive load as is possible so as to avoid the transmis- 
Sion of the wattless current. Because of this it is quite often 
more economical to install a number of relatively small con- 
densers rather than one large one. For this service the static 
condenser is especially suited, as the question of suitable at- 
tendance need not be considered. With the location deter- 
mined, the load and power factor within its zone determined, 
the proper size of condenser to raise the power factor to a 
given value may be found in accordance with the following ex- 
ample. Assume a 250 kw. load at 0.60 power factor, and that 
it is desired to raise this to 0.90 power factor. 

A 250 kw. load at 0.60 is 250 + 0.60 or 416 kva. apparent load 
which has a wattless component lagging of V416 — 250° = 
332 kva. A 250 kw. load at 0.90 = 250 + 0.9 or 279 kva appar- 
ent load that may be expected when the condition of 0.90. power 
factor is realized. This has a wattless component lagging of 
V 279° — 250° = 123 kva. The difference 332.— 123 = 209 is 
i leading kva that will be necessary to raise to 0.90 power fac- 
or. 

This may be read directly from Fig. 20. Read up the vertical 
line at 250 kw. energy to the point where it crosses the 0.60 
Power factor. The apparent load may be read at 415 kva ap- 

In the accompanying diagram read up the vertical 
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proximately. Reading from this point to the left margin the 
wattless component will be found to be 30 kva. Then in the 
same manner the apparent load at 0.90 power factor will be 
found ta be 280 kva and the wattless component read as 125 
kva. The difference or 330 — 125 = 205 kva, which is close 
enough for all practical purposes as a 200-kva condenser, the 
nearest standard size, would be recommended. 

It will also be found in this case that when a 200-kva static 
condenser is used it will be possible to take on an additional 
load of 87 kw. at 60 percent. power factor and still have the 
same total apparent load while the resulting power factor would 
be 81 percent. In other words the possible income from the 
particular feeder in question may be increased 87 + 20 or ap- 
proximately 35 percent. 

The success with which the static condenser can be Ta to 
correct low power conditions on even most extensive distri- 
bution systems, or shorter lines of isolated plants, should ap- 
peal strongly to every central station manager, and to those in 
charge of isolated plants having inductive loads. Their use 
may in many cases obviate the necessity for additional gen- 
erator, transformer, and line capacity and will always conduce 
to maintenance of the highest possible efficiency of the gener- 
ating plant and distribution system. 

& ** : 8. 


OUTDOOR SWITCH-HOUSE 
CONSTRUCTION 


Large power companies are buying portable switching and 
metering equipments in quantity in order to be in position to 
connect up desirable loads along transmission lines. They are 
thus enabled ‘to reach small plants where the load is not large 
enough to warrant the expense of a substation with indoor 
apparatus. The increasing popularity of this form of equip- 
ment has resulted in a steady development in the design and 
construction of switchhouses, especially with a view to in- 
creasing their accessibility. 


— a 


ee. SWIECA HOUSE 

An open type of construction has recently been brought out 
by the Westinghouse Electric & Mfg. Co. to meet this demand. 
In this switchhouse, which is shown in the cut, the oil circuit- 
breaker is mounted on a specially constructed bracket and the 
meters are mounted on a slate slab. The bracket is so designed 
that it will take different sizes of breakers. 

This method of mounting the circuit-breaker has the ad- 
vantage of being easily accessible for the inspection of wiring, 
removal of oil tanks, inspection of contacts, and replacement 
of fuses protecting the voltage transformer—all desirable feat- 


ures not possessed by switchhouses employing panel-mounted 
circuit-breakers. 
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ORDER PROHIBITING BURNING OF COAL 
FOR GENERATING ELECTRICITY FOR USE 
IN ILLUMINATING ADVERTISING SIGNS 


It appearing to the United States Fuel Administrator that it 
is essential to the national security and defense, the successful 
prosecution of the war, and the support and maintenance of the 
Army and Navy, and to lessen or prevent the waste of coal, 
which at the present time is, and during the continuation of 
the war will be, in the judgment of the United States Fuel Ad- 
ministrator, needed for the purposes aforesaid, and to secure 
an adequate supply and equitable distribution, and to prevent, 
locally and generally, scarcity of coal, and to facilitate the move- 
ment of coal for the purposes aforesaid, that the use of coal 
in the manner and for the purposes hereafter set forth, and that 
the employment for such use of the present facilities, already 
inadequate for the prompt and sufficient shipment, transporta- 
tion, and delivery of coal needed for the purposes aforesaid, 
should be limited and restricted, in order that the essential pur- 
poses first hereinbefore referred to may be carried out, and that 
so far as possible the production, sale, shipment, distribution, 
and apportionment of coal among dealers and consumers, do- 
mestic and foreign, may be maintained to the extent sufficient to 
meet the governmental, commercial, 


and domestic require- 
ments for coal. 


Order and Exceptions 


The United States Fuel Administrator, acting under authority 
of an Executive order of the President of the United States, 
dated August 23, 1917, appointing said administrator, and in 
furtherance of the purpose of said order and of the act of Con- 
gress therein referred to and approved August 10, 1917. 

Hereby adjudges that in his opinion the use of coal for any 
of the purposes hereinafter described, except to the extent here- 
inafter indicated, is wasteful, and that any person using any 
coal for such purposes except as aforesaid is engaging is a 
wasteful practice or device in handling or dealing with coal, 
and that the use of coal for such purposes except as aforesaid 
is prejudicial and injurious to the national security and defense, 
and a cause of scarcity, locally and generally; and 

Hereby orders and directs that until further or other order 
of the United States Fuel Administrator and subject to modi- 
fication hereafter from time to time and at any time— 


1. Upon and after the 15th day of November, 1917, no cor- 
poration, association, partnership, or person engaged in whole 
or in part, in the business of furnishing electricity for illuminat- 
ing or power purposes, and no corporation, association, partner- 
ship, or person maintaing a plant for the purposes of supplying 
for their own use electricity for illuminating or power purposes, 
shall use any coal for the purpose of generating, producing, or 
supplying electricity, or supplying or use electricity generated or 
produced, in whole or in part, by the consumption of coal, for 
the purpose of providing, maintaining, lighting, or operating, be- 
fore the hour of 7.45 p. m., or after the hour of 11 p. m., elec- 
trically illuminated or display advertisements, notices, announce- 
ments, signs, designation of the location of an office or place of 
business or of the nature of any business, electric searchlights, 
or (external) illumination or ornamentation of any building, ex- 
cept in the interior of buildings, and except as in special cases 
hereinafter further or otherwise provided or limited, namely: 


States and Cities Exempted 
(a) This order shall not apply to the United States Govern- 
ment, the government of any commonwealth or State of the 
United States, or to any city, county, town, of other governmen- 
tal subdivision in any such Commonwealth or State. 


` 


(b) This order shall not apply to the maintenance of street 
lights by any city or town or within any city or town under 
a contract with the officials thereof for such maintenance, or to 
the maintenance of any lights for any purpose by, or in com- 
pliance with orders of, any public authorities. 


(c) Electric signs affixed to the street fronts of buildings 
over the street entrances thereof or over the street entrances to 
stores, shops, or other places of business therein, or extending 
therefrom over the sidewalks, for the purpose of announcing 
the name or business of a retail shop or store, or the name and 
location of a theatre or other place of amusement or of a hall 
or other place of public assembly, together with the name of 
the play or other entertainment given therein, or of the pur- 
pose of any public assembly to be held therein, as the case may 
be, may be lighted or illuminated or operated by electricity, 
generated or produced by the use of coal, during the period 
from onc-half hour after sunset until such time, not later than 
II o'clock in the evening, at which time, in the case of a place 
of business, the same is closed for the conduct of business there- 
in the same manner and to the extent that such business 
is conducted therein during the daytime business hours, and in 
the case of places of amusement and public assembly hereinbe- 
fore referred to until one-half hour after the time fixed for the 
beginning of an entertainment or of the meeting or other pub- 
lic assembly, as the case may be: Provided, That the size of any 
such sign and the amount of electricity needed to operate and 
illuminate the same shall be reduced at any time upon direc- 
tion of the State fuel administrator of the State within which 
such sign is located. 


Porch Lights Not Included 


(d) This order shall not apply to porch lights upon houses 
or hotels or at the entrances to buildings occupied or open for 
ingress or egress during the nighttime, or to lights upon private 
driveways, walks, or in the grounds of any hotel, manufacturing 
establishment, or residence, or upon the platform of railroad 
stations, approaches thereto, or in railroad yards or grounds, 
or to lights to mark the location of fire escapes or exits; or to 
lights for any similar purposes when authorized by any State 
fuel administrator of the State within which such lights are lo- 
cated: Provided, however, That the number and power of any 
such lights, by this paragraph (d) permitted, shall be reduced at 
any time upon direction of the State fuel administrator of the 
State within which such buildings or grounds are located. 


(e) Nothing herein shall be construed to extend the length 
of time, fixed by agreement or otherwise, between any person 
and a State fuel administrator, for which any such sign of 
illumination may be displaved or operated. 


2. The State fucl administrators within the several States are 
hereby directed and authorized to see that the provisions of 
this order are observed and carried out within their several 
States, to report violations thereof to the United States Fuel 
Administrator, and to recommend to the United States Fuel Ad- 
ministrator action to be taken by him with respect to the sale, 
shipment, distribution, and apportionment of coal to the cor- 
porations, associations, partnerships, or persons so found to be 
acting in violation of this order. 

H. A. GARFIELD, 


United States Fuel Administrator. 


if 


WHAT AILS THE ELECTRICAL 
CONTRACTOR ? 


Last month we had something to say in these col- 
umns on the electrical Utopia predicated in the ad- 
dress made by Mr. Goodwin at the recent convention 
of electrical contractors at New Orleans. We thought 
then, as we think now, that Mr. Goodwin was tackling 
a real job in endeavoring to harmonize the conflicting 
interests in the electrical industry and to keep them in 
a sort of wheatstone bridge balance condition. How 
can enterprising and wideawake central station man- 
agers whose business it is to extend their service be 
expected to keep in step with contractor-dealers who 
lack enterprise and are less than half awake? Because 
the contractor-dealer can’t or won't push his lines, the 
central station manager is forced to do it for him. 
Then he is accused of encroaching on the contractor- 
dealer’s preserves! If the latter won’t adopt modern 
business methods to increase the sale of energy con- 
suming devices, the central station manager must in 
desperation do it for him or go out of business. A 
business that stands still is relatively going behind. 
By way of justifying this rather severe arraignment 
we take up the case of the series of cash prizes offered 
recently by a big manufacturer of fan motors. Here 
was a chance for enterprising contractor-dealers to win 
both fame and cash without overstraining themselves. 
The conditions were not onerous. The prizes were 
well worth going after. Ample publicity was given to 
the contest by all the trade papers and by circulars 
sent. to prospective contestants by the fan motor 
manufacturer. Last month the judges met to look 
over the exhibits and to make the awards. Three of 
the four cash prizes awarded went to central stations. 
Only one prize went to a contractor-dealer, and no 
difficulty was encountered in deciding which one 
Should get that prize because only one contractor- 
dealer was enterprising enough to enter the contest 


| and send in an exhibit! 
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CONSERVING THE COAL SUPPLY 


We are told by the Fuel Administrator that the coal 
supply, even allowing for increased production, is fifty 
million tons short. Itis a relief to know how great the 
shortage is; it helps to reconcile one to the pinch of 
being put on a ration basis. Householders who are 
fortunate enough to happen to have a coal supply on 
hand are banking their fires early and going to bed 
to keep warm. Most householders can get only one 
ton at a time, and the need for that ton must be urgent. 
The school supply is dwindling to the vanishing point, 
and there is talk in some places of conserving the lim- 
ited supply by having the long vacation in midwinter 
instead of in midsummer. This will help ease the sit- 
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uation by releasing the supply for use by the railways, 
the steamships, the power houses, the munition plants, 
and our Allies. Closing the schools during January, 
February, and March will give the children a chance 
to play outdoors during the stimulating winter months 
and to operate on low gear in school during July, 
August, and September. On the comparatively few 
excessively warm days school can be dismissed an 
hour or two earlier than usual if necessary. With the 
daylight saving plan in effect, school can start at seven 
a. m. and cease at noon. This is a practical sugges- 
tion. Another practical suggestion is the abondon- 
ment of open coal fires and kitchen ranges. An open 
coal fire is a high class luxury, as most of the heat goes 
up the chimney and all the valuable by-products are 
lost. The by-products are worth more than the coal 
itself, even at prevailing prices. The kitchen range, 
too, will have to go. Compared with the electrical 
range the coal range is grossly inefficient. The energy 
from one tone of coal in the power house has a cooking 
value in the latest type of electric range equal to sev- 
eral tons in the best form of coal range. In the elec- 
tric range practically every heat unit is utilized ; in the 
coal range only a small percentage of the heat units is 
utilized, and there is considerable wastage due to un- 
consumed coal in the ash pit. The more general adop- 
tion of the electric range would not only conserve the 
coal supply in large measure, but it would also re- 
lease for useful service in essential war industries the 
thousands of able bodied men and the horses who are 
now engaged in the somewhat luxurious and non-es- 
sential business of carting ashes more or less rich in 
unconsumed coal from the many thousands of homes 
to the public dump. 


+ 4 + 


SUPPORT THE GOVERNMENT 


In common with all other trade papers imbued with 
American ideas and ideals, we realize that one of our 
duties in wartime is to lend without stint full support 
to the Government. For this reason we give but scant 
space editorially to the discussion of matters purely 
technical. Interesting as electrotechnics indubitably 
are—they are fascinating to those who take the trouble 
to delve beneath the surface—of still more interest and 
moment at this critical juncture is the art of war. The 
art of war, subordinates all other arts, making them its 
tools. Even the fine arts fail to escape its maw. 
Nothing must be left undone that will help win the 
war, and so we employ all the art and available space 
at the command of the publisher to put before the 
reading public the needs of the Government at this 
hour. To this end we print elsewhere in this issue 
appeals from several different branches of the service 
for able-bodied men who are qualified to carry on be- 
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hind the fighting lines as electrical engineers, elec- 
tricians, and repair men. None of these men, none of 
the men in the trenches, none in the contonments or 
en route across the ocean can subsist on promises. 
They must be fed, clothed, and sheltered if possible, 
armed, looked after when sick, and paid for service. All 
these things cost money and the only money the Gov- 
ernment has is what it gets from the workers at home. 
On those at home, then, rests the final responsibility for 
the winning of the war. They must support the Gov- 
ernment which in turn supports the men in the ser- 
vice. Everybody can do his bit now, for beginning 
this month Uncle Sam will be glad to have all those 
who can’t afford to buy Liberty Bonds to take all they 
can of Thrift Stamps at 25c each. The way to get the 
whcrewithal to buy these stamps is to shine your own 
shoes, have your old overcoat turned inside out, fur- 
bish up last year’s hat, make your last year’s suit serve 
another winter—then, when we have done these 
things, better still at the same time you are doing 
them, cat just to live instead of living to eat. Do your 
bit by doing without. Economize on the food, the 
clothes, the fucl, and put what you save, even if it is 
only 25 cents a day, into Thrift Stamps. Then ex- 
change every sixteen of these Thrift Stamps you gath- 
er into an interest-bearing War Savings Stamp. Dur- 
ing January these War Saving Stamps will cost $4.12 
each. On January, 1923, without further effort 
on your part, for every War Savings Stamp you 
own Uncle Sam will pay you $5. Begin with 
Thrift Stamps to-day. If everybody in the country 
bought only one 25-cent stamp a day, the Government 
would have an income from this source alone of $25,- 
000,000 daily, almost enough to pay even the unheard 
of amount it is now costing the Government to carry 
on its regular business in addition to the war ex- 
penses. 
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THRIFT 


Before leaving this subject for the present—we shall 
probably have to preach a lot about it before the dove 
of peace flutters his wings and electrical engincering 
per se again becomes all engrossing—it were well to 
call to the attention of our readers some comments on 
thrift offered by a prominent banker. The significant 
thing about thrift, he says, is not that it saves and 
conserves merely, but that it implies, on the part of 
the nation that practises it, habits of self-control and 
self-denial. Its significance is a real spiritual signifi— 
cance, just as waste is significant of slackness, of dis- 
order, of a mind and spirit ill controlled. Thrift means 
rational living. Without its cultivation to a reason- 
able extent vo individual, no nation, can live a rounded 
life. Thrift does not mean stripping life of all relaxa- 
tion and all beauty. It means no fanatical, puritanical 
extremes of self-discipline. It means rather something 
of the idea that underlay the civilization of ancient 
Greece—the ideal of national temperance in all living. 
It calls for well-considered conduct of thought and of 
living. It does not mean that the world will be a 
Utopia, but merely that the standards of the average 
man and the orderliness of his life will be raised. 
Thrift, then, is not saving and conserving merely, but 
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something far more significant—self-control and self- 
denial and temperance, qualities that mean more in 
terms of sheer national wealth than all of the gold that 
was ever mined. In England it took a long time for 
the nation—even close as it was to the actual theatre 
of war—to wake up to the necessity for economy in 
consumption. But Great Britain has grappled the 
problem, and for months past the campaign for thrift 

has been sweeping the country most effectively. Mil- 

lions of leaflets have been distributed over there in the 

educational campaign for national thrift. Here, for 
instance, is one of them: 
SAVE 

I. Because when you save you help our soldiers and 
sailors to win the war. 

2. Because when you spend on things you do not 
need you help the Germans. 

3. Because when you spend you make other pcople 
work for you, and the work of every one is want- 
ed now to help our fighting men, or to produce 
necessaries, or to make goods for export. 

4. Because by going without things and confining 
your spending to necessaries you relieve the 
strain on our ships and docks and railways and 
make transport cheaper and quicker. 

5. Because when you spend you make things dearer 
for every one, especially for those who are poor- 
er than you. 

6. Because every shilling saved helps twice—first 
when you don't spend it and again when you 
lend it to the nation. 


+ 4 + 


ELECTRICAL TRAINING FOR DIS- 
ABLED WARRIORS 


Though our casuality lists have not yet begun to ap- 
proach those of our Allies, it would be just as well at 
this time to take a leaf from the book of their experi- 
ence, and plan to fit for useful service the unfortunates 
returned from the front in a permanently crippled con- 
dition. Our British and French Allies have establish- 
ed regular schools for this purpose. In London, for in- 
stance, the Institution of Electrical Engineers, co-op- 
erating with the London public educational authori— 
ties, has organized classes in training disabled soldiers 
and sailors as electrical substation attendants. The in- 
struction is given at one of the high grade polytechnic 
schools. Several hundred men returned from the 
trenches disabled have already completed the course, 
and are now engaged efficiently as electrical operators. 
The instruction given these men included work shop 
practice in wiring, the use of simple tools, power house 
demonstrations, electrical and physical laboratory 
work, class demonstrations in the elements of electri- 
cal engineering and physics, the writing of reports, and 
an oral examination. 
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TOTE YOUR OWN BUNDLES 


We call upon our readers all of whom buy merchan- 
disc in retail stores of one kind or another patriotical- 


ly to do their bit by carrying parcels home whenever 
possible. 
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EXTRACTING NITROGEN FROM THE AIR 
BY ELECTRIC POWER 


By E. Kilburn Scott, Consulting Engineer, London 


In this article a well known English engineer discusses the dependence of Great 
Britain at this time on a plentiful supply of fixed nitrogen, nitrogen being the prin- 
cipal life-sustaining element of foodstuffs and the basis of munitions of war. Germany, 
shut off by the Allied navies from nitrate fields of Chili, is extracting nitrogen from the 
air by electrical means, with what results the embattled nations know only too well. 
Mr. Scott discusses frankly the need of similar activity in England. He tells what ap- 
paratus is necessary, how to construct and operate it, and the many different ways in 
which the air-extracted nitrates may be utilized. 


The abnormal times through which we are passing have 
brought to public notice many scientific facts, and one of 
the most important amongst these is our absolute dependence 
upon fixed nitrogen. The destructive effect of all explosives 
is due to the nitrogen they contain and at the same time it 
is a principal life-sustaining element of food. 

During the Napoleonic wars our navy stopped supplies of 
saltpetre to France, and this had an important economic ef- 
fect, and was a cause of scientific and engineering develop- 
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tig. 1—Birkeland-Eyde single phase furnace, showing the sup- 
ply of direct current for the magnet, and of single phase 
alternating current for the electrodes. 


ments. In the same way the prevention of Chili nitrate en- 
tering Germany and Austria has caused those countries to 
develop the production of nitrates from air, in a very re- 
markable way. 

This fact is the more striking, because we still remain 
entirely dependent upon sodium nitrate from Chili, and what 
this means may be judged from the following. Assuming 
the output from Chili at 234 million tons per annum, then at 
least 7,500 tons must be shipped every day of the year, and 
this requires special protection by the navy. lt will be re- 
membered that soon after the war began, the presence of a 
few German cruisers on this trade route was sufficient to stop 
supplies for some time. 

Recently the president of the Bremen Chamber of Com- 
merce is reported to have said: 

“Saltpetre which has hitherto been supplied by Chili is now 
exclusively produced in Germany from the air. In the spring 
all our agricultural needs will be satisfied, and should the war 
last longer our factories will be able to export fixed nitrogen 
produced from the air. The sea blockade by England has 
opened up to Germany new spheres of industrial activity 
which in peace times will save us millions.” 

The significance of this statement may be judged from the 
fact that for many ycars Germany has bought more Chili 


nitrate than any other country. For example, the figures 
for 1908 were: 


Germany .....-.-.0eseeee tere 650,000 tons 
United Stateeees 325,000 tons 
Fanee ete teens 280,000 tons 
Belgium .........-25 eee eeeees 220,000 tons 
Holland ss soa daeew hee 130,000 tons 


Great Britain 110,000 tons 

Owing to the abnormal requirements for explosives, as 
well as for fertilizers, it is probable that the enemy’s present 
requirements of fixed nitrogen are well over a million tons 
per annum. Yet this large demand has been successfully 
met by boldly using scientific methods of fixing atmospheric 
nitrogen. 

Some idea of the enormous developments in Germany in 
this direction may be obtained from the following extracts 


from Engineering for December 17th, 1915: 
“The Electra-Nitrum Company gave orders for the electric 


installation of two factories for nitric acid, and the Elektro- 
werke Co., gave an order for a large power station with a 
capacity of about 185,000 kva., the largest power station 
which hitherto has been built in Germany at one time. The 
exploitation is effected through the Bitterfeld Electro Works 
Co., which so far has concluded the following agreements 


Fig. 2—Interior of electrochemical factory at Saahetm in Nor- 

way, showing Birkeland-Eyde furnaces of 3000-kw. cach 
on the right, and Schonherr furnaces of 1000- 
kw. each on the left. 
for the sale of energy.—The Bavarian Nitrogen Works Co., 
for a period of 15 years, with the right of prolongation for 
another 10 years, contracted for 500,000,000 kilowatt hours 
per annum.” 

“A further contract is with the Electro-Saltpetre Work 
Co., at Zochoronewetz for the supply of 240,000,000 kilowatt 
hours annually.” 

It is important to note that the 185,000 kva. power house at 
Bitterfeld depends for its energy on a lignite coal deposit 
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having only about half the calorific value of our bituminous 
coal. Also the whole electrical output, which is many times 
that of the Glasgow electric power house, is to be used for 
the production of nitrates from the air. 
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Fig. 3—Schonherr-Hessberger single phase furnaces with pre- 
heater combined, showing the high tension connection to 
bottom electrode. The water cooled electrode at 
the top ts of earth potential, because it 
forms part of the generator structure. 


As they do not have to provide exports in payment for ex- 
plosives and fertilizers, the enemy is at a great economic ad- 
vantage, and it will be greater after the war, unless we take 
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steps to meet competition by developing similar scientific 
methods. We are having to pay the piper for Chili nitrate, 
for the price has advanced from $55 to $75, and is likely to 
go higher. Freights have increased several hundred percent., 
and because there is difficulty in finding tonnage to carry 
the nitrate, expensive passenger steamers have to be used. 


It should be noted that the cost of Chili nitrate to this 
country is not merely the market cost of $75 per ton, be- 
cause the safe carrying of nitrate and working up of same 


into nitric acid, etc., involves heavy national expenditure in 
several directions. 


Even when Chili nitrate has reached these shores, it has 
to be treated with sulphuric acid to produce nitric acid, and 
because this acid cannot be recovered there is practically a 
famine. Sulphuric acid is essential for many important in- 
dustries, among which may be mentioned the metal trades, 
for pickling of rods, tubes, cartridge cases, etc., also tinned 
and galvanized sheets; the manufacture of sulphate of am- 
monia; the textile trades, etc. 


The position is unfortunate, both from a military and an 
economic standpoint, and it need not have arisen if this coun- 
try had had factories for the production of nitrates from air. 


The indifference of the responsible authorities in this coun- 
try to modern scientific methods is the more striking by rea- 
son of the fact that our Allies are not hide-bound. For 
example, in Italy and France there have been plants for 
some years, and since the war the French Government has 
assisted in establishing several factories. The Russian Gov- 
ernment has started a large factory at Wologda, near Arch- 
angel, similar to those in Norway. 

The pioneer scientific investigations in connection with 
production of atmospheric nitrogen were carried out by 
Priestley, Cavendish, Crookes, Rayleigh, McDougall, and 
others, but commercial development has been principally 
identified with Norwegian and German engineers and chem- 
ists, notably Professor Birkeland and Drs. Eyde and Schon- 
herr, and F. Pauling. 

The development in Norway commenced about 13 years 
ago, and an important step forward was made some 8 years 
ago, when an international convention of engineers, scientists, 
and business men, investigated the work accomplished, and 
reported on probable developments. As a result, certain 
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Fig. 4—Side and end elevations of Pauling single phase furnace. 
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French banks agreed to assist with the finance, and to-day 
about 8 millions sterling is invested in the Norwegian Salt- 
petre Company and its afhliated power companies. The 
power houses and electro-chemical factories are amongst the 
largest in the world. 

My own interest in the matter commenced about 15 years 
ago, when I assisted F. Howles, with some experiments in the 
electric fixation of atmospheric nitrogen, in which he and the 
late A. McDougall were associated. Also some five years ago 
I was engaged in lecturing to farmers’ clubs, etc., regarding 
the new fertilizers made by electric power in Norway. 

I found that an important and profitable business had 
sprung up in the manufacture of ammonium nitrate, and that 
the ammonia was sent from this country to Norway, where 
it was combined with nitric acid made from air. As the 
ammonia solution had to be carried in special iron tanks, 
and as the proportion of water was about 75 percent., the 
freight, calculated on the real ammonia in the solution, was 
very high, to say nothing of the cost of carrying the tanks, 
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Fig. 5—Elevation of Kilburn Scott three phase furnace showsng 


combination of boiler immediately over the conical 
shaped arc flame zone. 


and the heavy depreciation on some. Finding that the whole 
of the product was being purchased by British users, I came 
to the conclusion that the time was ripe to start a factory 
in this country. There was, however, an inclination to resist 
the making of ammonia nitrate being started here with fur- 


aoffing ere 


Cott ren Columns 
A supper! Behr 
and Lure. 


Nigh wut. 


High frog wertey suay 
for Pitot Sparki 


ELECTRICAL ENGINEERING 47 


naces like those in Norway. I therefore decided to develop 
one of my own. 

In order to appreciate the problems involved in the design- 
ing of a nitrogen fixation furnace, a few words, explaining 
those used on the Continent, will be useful. All furnaces for 
fixation of nitrogen work with alternating current, and it 
is a peculiarity of those developed abroad that they are all 
of the single phase type. As electric energy is generated as 
three-phase, they have necessarily to be run in sets of three. 

The Birkcland-Eyde furnace, which is used in Norway, is in 
the form of a drum placed on edge. A furnace to take 3,000 
kilowatts measures about 10 ft. diameter and 5 ft. through. 
In the centre of the drum there is a disc-shaped opening, into 
which two U-shaped copper tube electrodes project. They 
are connected to a single-phase supply, and by reason of 
the magnetic field of an electromagnet, the arcs between the 
electrodes are blown into the shape of a disc of flame. The 
walls of the furnace are of high refractory material, and 
the air is blown through a large number of small holes in 

the lining. Fig.s 1 and 2 show this furnace. 


The Schonherr furnace has a single long 
arc in the centre of an unlined steel tube 
which is about 6 in. diameter and 25 ft. high. 
The arc is kept to the centre of the tube by 


having been preheated by being passed through 
several annular tubes, so that the design is 
really a combination of a furnace and a pre- 


heater. There are 96 of these furnaces in 
one factor at Saaheim in Norway. They each 
take about 1,000 kilowatts, this being about 
the largest size which can be conveniently 
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built because of the great height. 

Fig. 3 is a section showing the various an- 
nular tubes. 

The Pauling furnace has a single flat fan- 
shaped flame, which is maintained between 
diverging electrodes of steel tubing by means 
of an blast. For convenience in starting the 
furnace there are two flames in series on 
each phase of the supply; therefore three 
furnaces require twelve electrodes. It should 
be mentioned that all electrodes of nitrogen 
fixation furnaces require to be water cooled, 
and as the heat carried away is considerable, 
it is an advantage to have as few electrodes as 
possible. 

Fig. 4 shows the construction of the two 
sets of water-cooled electrodes which are re- 
quired for each single phase furnace. 


Three-Phase Furnace 


After carefully considering the single phase 
designs, I decided to develop a furnace which 
should be a self-contained 3-phase unit. My 
furnace has three water-cooled electrodes, 
each faced with steel plates of triangular 
shape. The plates are arranged with their 
apices together at the bottom of the furnace, 
and they slope backwards, so as to enclose a 


space of a more or less conical shape. Below the electrodes there 
is a pipe which delivers preheated air upwards into the 
space between them. Also above the electrodes there is a 
boiler which forms the roof of the furnace, as shown in 
Fig. 5. (To be continued) 


means of a whirling current of air, this air 
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THE DESIGN OF A 110-VOLT 500-WATT 
ELECTRIC GENERATOR 


By T. Schutter 


The first step in designing a generator is to decide on the 
amount and the character of the work to be done by the 
machine. If the generator is to supply current to a constant 
load it should be a shunt machine, as shown in Fig. I. If it 
is to supply current to a fluctuating load, it should be a com- 
pound machine, as shown in Fig. 2. 

The generator to be designed in this article is going to 
supply current to a constant load, and thercfore it will be a 


Figs. 1 and 2~Showtng shunt machine and compound machine 


shunt machine. In this type of machine the resist- 
ance of the field winding is usually several hundred 
times that of the armature winding. 

The machine under design will generate 4.0 am- 
peres at a pressure of 110 volts, which will be equal 
to about 500 watts. That is to say, E X I= W = 
110 X 4.6 = 506, where E = volts; I = amperes, 
and W = watts. 

Since the field winding is in parallel or shunt with 
the external circuit, the armature will have to de- 
liver some extra current to excite and maintain a 
constant magnetic strength. In a small machine, 
such as the one under design, it will require about 
7% or 8% of the full load current to excite the 
field winding; that is, 4.6 X .07 = 0.3 amperes 
Then the total current to be delivercd by the ar- 
mature will be 4.6 + 0.3 = 4.9 or, say, 5 amperes 
approximately, as shown in Fig. 3. 

The first part of the machine to be designed is 
the armature, by doing so the values which are cal- 
culated and those which must be assumed,, will 
greatly assist in designing the field frame. The 


first thing to be determined will be the size of the 
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This is to 
be a two-pole machine, therefore the currents will 


wire with which to wind the armature. 


be equally divided between the two circuits or paths 


into which the armature winding will be divided, 
ture. 


as shown in Fig. 3. In this case the wire to be 


used must be capable of carrying, 
Full load current I 5 


= —— or = 2.51 
Number of paths through winding 2 2 


On a small machine of this size a current density of 3000 
amperes may be safely allowed. From a standard wire table 
it will be found that a No. 20 B. & S. gage wire is capable 


of carrying 2.5 amperes without undue heating. Then for 
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the armature winding a No. 20 double cotton covered wire 
will be used. 

A drum type of armature will be adopted, as ring types are 
no longer used in modern machines. 

The next thing to be determined is the number of coils re- 
quired to produce 110 volts. This is governed by the dif- 
ference of potential between commutator bars. If this allow- 
ance is too great there is danger of flashing over from one 
brush to the other, thereby causing a short circuit. In a 
machine whose terminal voltage will not exceed 125 volts, 
an allowance of 15 volts between commutator bars can be 
safely made. Then the number of coils required to produce 
110 volts will be: 

Terminal voltage 110 I 


= — = 7— or 8 coils. 


Voltage allowed between bars 

Since the winding is divided into two paths and they are 
in parallel with each another, it will require 8 coils per path 
or 16 coils in all to produce 110 volts. 

When the armature is in motion the brushes span two ad- 
jacent commutator bars; this will cut out one coil per brush, 
and as it will require 16 coils to produce the desired voltage 
the two coils must be added, which will make a total of 18 


a 
F'9.6 


as 
Fig. 3—Diagram showing total amount of current delivered by arma- 


Fig. 4—Commutator with 18 bars. Figs. 5 and 6—Dimensions 
of slot for armature wires. 


Fig. 13—Showing length of average turn of wire in the field. 


Fig. 7 imensions of the armature. 


coils in the armature winding, also 18 bars in the commuta- 
tor. See Fig. 4. 

As previously stated, a drum type of armature will be used. 
It will require two winding spaces or slots to accommodate 
each coil, or 36 slots for the entire winding. 

As this would mean an armature of considerable diameter, 
the design can be modified by placing one-half of two dif- 
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ferent coils in the same slot and using an armature with 
only 18 slots. 


The number of turns per coil will be assumed as 32. This 
will give a fairly large number of conductors on the arma- 
ture, which is very desirable as this will tend to keep down 
the number of lines of force upon which the voltage depends. 
It will also reduce the amount of iron required, and the speed 
at which the armature will have to rotate. 


The size of the slot may be determined as follows: there 
will be two coils per slot of 32 conductors each or a total of 
64 conductors which can be arranged in 8 layers of 8 turns 
each (8 X 8 = 64). No. 20 wire double cotton covered is 
about 40 mils (.oꝗ4o in.) in diameter; then 8 such wires will 
be 40 X 8 = 320 mils or 0.32 in. Making an allowance of 55 
mils (0.035 in.) for slot lining insulation, we have 0.32 + 
0.055 = 0.375 in. (38 in.) as the width of the slot. The 
depth will be the same, as there will be 8 layers, so then the 
slot will be % in. square, as shown in Figs. 5 and 6. 


The teeth between the slots will also be assumed as ¥% in. 
wide at the top. The diameter of the armature will be found 
as follows: number of slots X width of slot + number of 

18 X 375 + 18 X .375 
teeth X width per tooth + r = 


3.1416 

= 4 in. as the diameter of the armature. 

The formula for finding the electromotive force in the 

o Z n 
armature of a 2-pole machine is E = ——————-, where 
10° 

E=Electromotive force. 

G- Total number of lines of force cut by the armature con- 
ductors. 

n Number of revolutions per second. 

10˙. Number of lines of force necessary to be cut by one 
conductor to produce one volt. 

Z=Number of conductors on the face of the armature. 


From the above formula it will be seen that the electro- 
motive force depends on and is proportional to the three 
values g, Z, and n. If any one or all three are altered, the 
electromotive force will be altered correspondingly. Thus 
far but two of these factors have been assumed; that is, the 
voltage E and Z (110 E and 1152 Z), Z = number of coils 
number of turns per coil X 2, or (18 X 32 X 2 = 1152.) 
The third value, the total number of lines of force () will 
be found as follows: 

E XxX 10° 


— — 
— — — 


Z Vn 1152 X 35 
total number of lines of force that must be cut by the arma- 
ture conductors to produce 110 volts. 

The above mentioned speed (n) of 35 rev. per sec. was 
found as follows: First it is granted that the peripheral speed 
of an armature should not exceed 4000 ft. per min. and not 
less than 2000 ft. per min. Here the speed per minute of the 
armature was assumed at 2100 or 2100 x 12.5 in. (diameter 


of the armature) which will give a peripheral speed of 2190 ft. 
2100 


100 X 100,000,000 , 
— = 272,000 as the 


per min. This is well within the safe limits; then a 
35 Tev. per sec. 

Since there must be an air gap between the surface of the 
armature and the face of the pole pieces, it will be impossi- 
ble to force all the lines of force which are produced by the 
magnetic field through the armature to be cut by the con- 
ductors. Some lines will stray from one pole top to the 
next; others will stray also around the armature and in this 
way complete their circuit without being cut by the armature 
conductors. For this reason some additional lines of force 
must be produced to make up for this leak or loss. 
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On a machine of the size under design a leakage coefficient 


of 1.1 may be allowed. On large machines the leakage co- 
efficient is as high as 2 at times. In the example under dis- 
cussion it will require 272,000 lines of force to produce the 
desired voltage; the number of lines that the field must pro- 
duce in order to allow for the leakage will be 272,000 X I.I 


= 300,000 () lines of force approximately. 


The number of lines of force or the density per square 
inch in the armature of a machine varies from 80,000 to 
100,000 in large machines to 50,000 or 60,000 lines per square 
inch in small machines. 


The dimensions of the armature will now be assumed as 
shown in Fig. 7. The density per square inch in the arma- 
ture will be determined as follows: the distance from the 
bottom of the slot to the top of the shaft is 114 in. on each 
side, or 14+ 114 = 2½ in.; the length of the armature core 
is 2 in.; therefore the cross-sectional area will be 2.5 in. X 2 
= 5 sq. in. upon which the flux may travel; then the density 
per square inch will be 


B 


, where, 
8 

B= Density per square inch. 

h Lines of force through armature. 

s=Cross-sectional area in square inch of armature then 

272,000 
B = ————— = 54,400 lines of force per square inch. As 
5 
above explained, this is well within the safe limits. 

To determine the amount of wire and the resistance of 
same that will be used in winding the armature, first find the 
length, approximate, of one turn, which is 2 in. across the 
top, 4 in. down the back, 2 in. across the bottom, and 4 in. up 
at the front, making a total of 4 + 4 + 2 + 2 = 12 in. or 
1 ft. The total length of wire will be length per turn X 
number of turns per coil X number of coils, or 

1X 32 X 18 = 576 ft. of No. 20 B. & S. gage wire. 


This length of wire (576 ft.) is divided between the two 
circuits into which the armature is divided through the brush 
connections as shown in Fig. 3, then the resistance of the 
armature is as follows: 

L XX“ 
R = = where 
1000 X 2 X P 

R—Resistance of the armature. 

L=Length of wire used on armature. 

- R'=Resistence of 1000 ft. number 20 wire. 

P=Number of paths through winding. 

576 X 10.394 


= 1.5 ohms. 


Then R = 
. 1000X 2 X 2 
As the armature runs and begins to heat, the resistance 
of the winding will increase about 20%, so then the actual 
resistance when running will be 1.5 X 1.2 = 1.8 ohms. 
There is a certain amount of power lost in the heating af 
the armature, which is known as the I? R loss. Now W = 
L X R where W = Watts lost in heating. 
I? = Square of the current. 
R = Resistance of armature. 
then W = 4.9 X 1.8 = 46 watts lost in armature heating. 
To find the number of degrees that the armature will heat 
up above the room temperature, use the following formula: 
t X w 
T = where t = temperature of room (75°F). 
RS 


w = Watts lost due to heating. 
RS = Radiating surface in sq. ins. 
T = temperature rise. 


(To be continued) 
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WESTERN ELECTRIC 1917 FAN MER- ist—New Orleans Railway & Light Co., New Orleans, La. 
2znd—Wilmington & Philadelphia Traction Co., Wilmington, 
CHANDISING CONTEST ba 
On Monday, November 12, 1917, the Board of Judges of the 3rd—Sessions & Grey, Salt Lake City, Utah. 
1917 Fan Merchandising Contest met at the New York Adver- 4th—The Denver Gas & Electric Light Co., Denver, Colo. 


tising Club. The personnel of the Board of Judges was: O. 


In making these awards the judges were guided by data sub- 
H. Caldwell, Editor, Electrical Merchandising; E. L. Rogers, 


mitted by the contestants in accordance with printed instructions 


. Prize Winners III. 
I 1917 FAN MERCHANDISING CONTEST I 


FIRST PRIZE |f (ie » - 2 ee NEW ORLEANS 
VALUE 1 swi RAILWAY & LIGHT Co. 
; . NEW ORLEANS,LA. 
a> * 
ret. h o eai i 
25 de is 5 


2 


t 


SECOND PRIZE I-A FOURTH PRIZE \ 
VALUE — — ‘00 : ö uf $10.00 
4 in * ` 5 — y <a = . “id 


to 
Salt Lake City. U REY 
For AMERCHANDIBING PLAN 


H.W. ALEXANDER, W.CREIGION PEET, 

THE SOCIETY FOR ELECTRICAL DEVELOPEMENT NATIONAL ELECTRICAL CONTRACTOR. 
G.A.WARDLAW, des GEORGE H.OUFFIELD, 
ELECTRICAL ELECTRICAL at om Pel 
ENGINEERING. ELECTRICAL MERCHANDIS a 
AGLAR COOK, J U DGES E.L.ROGERS, 

ELECTRICAL RECORD. ELECTRICAL REVIEW 


t < 


Prize winning window displays in the 1917 Fan Merchandising Contest. 
Electrical Review; Aglar Cook, Advertising Manager, Electrical issued by the Western Electric Co. in the early part of the year- 
: Certain definite percentages were allowed for window display,. 
Record; Geo. A. Wardlaw, Editor, ELECTRICAL ENGINEERING] methods used in house-to-house canvassing, personal sales argu- 
W. C. Peet, National Electrical Contractor; H. W. Alexander, m ents, printed advertising matter, local newspaper advertising. 
Director of Publicity, The Society For Electrical Development, lantern slides, increase in 1917 fan business over 1916, and the 
Inc. Prizes were awarded as follows: general campaign as a whole. 
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NOIICE TO READER 


When you finish reading this magazine cut this out, 
paste it on the front cover; place a i- cent stamp on this 
notice, hand same to any postal employee and it will 
de placed in the hands of our soldiers or sailors at the 
front. No wrapping—No address. 


A. S. BURLESON, 
Postmaster General. 


At the request of the Government we devote part of 
this department in this month’s issue to calls to the 
Colors and kindred matters of wartime interest. Elec- 
trical engineers and electricians who are qualified for 


service in the branches which are calling for men are 
urged to respond at once. Our fighting men now in 
France must have the active support of the practical 
men of our industry. 


GOVERNMENT SERVICE 


The Signal Corps of the army is in need of the services of elec- 
trical engineers, more particularly of those who have had radio- 
communication experience of some kind. The work is expected 
to consist of experimental trials of radio apparatus, in general 
laboratory work, and in the instruction of personnel in the use 
of new types of radio equipment. 

Those who believe that their training or experience fit them 
for service of this character are requested to communicate with 
this office stating fully their education, experience, and their 
exact present status in the draft. 

Training schools for temporary speci 
lery Corps were opened on November 19. Men who have had 
an electrical education equivalent to two years college work or 
who are thoroughly familiar with electricity and electrical ap- 
paratus and are now proficient in mathematics should apply for 
this course. They will be fitted for electrician sergeants, second 
class, who are charged with the care, operation, and repair of 
electrical installations at coast artillery posts. These include 
power plants, telephone systems, searchlights, gasoline engines, 
cable repairs, etc. The monthly rate of pay is $44 for first en- 
listment, with promotion a 
geant, first class at $51 per month; engineer $71 per month, and 
master electrician at $81 per month. All rates of pay are in ad- 
dition to clothing, quarters, subsistence, and medical attendance. 
Applications should be sent as follows: Persons residing in 
New England States to Commanding Officer, North Atlantic 
Coast Artillery District, Boston, Mass.; those in Middle At- 
lantic States to Commanding Officer, Middle Atlantic Coast 
Artillery District, Fort Totten, New York; those in Southern 
States to Commanding Officer, South Atlantic Coast Artillery 
District, Charleston, South Carolina. i 7 


alists of the Coast Artil- 


s vacancies occur to electrician ser- . 


ELECTRICAL SERVICE OVERSEAS 


Trained electrical men are wanted for early service overseas. 
The men in the front line trench need the help and co-opera- 
tion of skilled men back of the lines, and electrical wiremen and 
repair men are wanted at once for the Enlisted Ordnance 
Corps, National Army. l 

Uncle Sam is calling on our trade to come across and help 
his fighting men. There is a lot of work to be done over there, 
and the call has gone out for those who know how to string 
wire, and repair and operate electrical apparatus, between the 
ages of 18 and 40 who want to do their bit, and who know their 
job. ; | 
Modern war is a tremendous business, and the army that 
wins, is the army which has the best equipment and the best 
men . The men are over there now—they are ready to go 
ahead, but they still need experts in our line to repair and main- 
tain their equipment. There is a fine chance for every man who 
wants to help. Write to the Chief of Ordnance, War Depart- 
men, Washington, D. C. 


* 4 4 
AIR SERVICE, U. S. ARMY 


There is room on the ground behind the lines abroad for 
capable skilled American workers. These workers will be 
required to help keep the air service ready for instant and 
constant service. Applicants must be physically sound, white, 
and from 18 to 40 years of age. The following skilled men 
are required from the electrical industry: radio operators, 
electricians, instrument repairers, magneto repairers, tele- 
phone linesmen, telephone operators and adjusters. 


* + +% 


WAR TALK AT NEW YORK ELECTRICAL 
SOCIETY MEETING 


A dramatic talk on “Some Phases of Trench Warfare,” by 
Lieut. Colonel Ivor Thord-Gray, was listened to with intense 
interest by one thousand people at the joint meeting of the New 
York Electrical Society and the Engineers’ Club in the Engi- 
neering Societies Building on the evening of November 15. 

In a map put on the screen, the trenches of the Allies and of 
the Germans were shown in close contiguity, with the No Man’s 
Land between. Colonel Gray told how the men in the section 
of the trenches which he commanded lived and fought. On one 
occasion his company made an attack on the German trenches, 
100 yards away, but they were repulsed and had to leave 42 
wounded men behind them. But soon they were reinforced 
and returned to the attack. They drove the Germans out, but 
found 41 of their wounded comrades dead, pierced with many 
bayonet thrusts. The forty-second man, an officer, was still 
alive: but he was blind and died soon after. He was just able 
to tell them that when the Germans got to him they said, “We 
will give him a different dose.” And with bayonets they gouged 
out both of his eyes. In concluding his address Colonel Gray 
made an eloquent plea for the active co-operation of every 
American, while telling of “Why we are at war.” 

The remainder of the evening was devoted to an address by 
Capt. A. P. Corcoran who told of the troubles and arduous work. 
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of the signalman at the front in describing Electrical Com- 
municaton in Modern War fare.“ 

President McAllister submitted to the meeting for its approval 
some intended changes in the constitution. Secretary Guy an- 
nounced that a large donation has just been made to the so- 


ciety by Willard E. Case, of Auburn, N. Y. While the amount, 


of the pift has not yet been made public—at the desire of Mr. 
Case—it is sufficient to defray all the liabilities of the special 
work of the socicty. Mr. Guy also stated that the membership 
committee is engaged on an active and far reaching campaign, 
and that the society looks for the largest accession to its mem- 
bership in its history this season. 


2 + + 
WAR-SAVINGS PLAN IN BRIEF 


Engineers, electricians, and others who get their livelihood 
m the electrical industry should know about the war-saving plan 
provided for in the bond act of September 24, 1917. It went in- 
to operation Monday, December 3. Government certificates of 
indebtedness are to be sold in two denominations—thrift stamps 
costing 25 cents each and war-savings stamps costing from 
$4.12 to $4.23, according to date of purchase. This will give the 
thrifty a chance to get a small nest egg without crowding too 
hard on their incomes. 

When $4 worth of thrift stamps are obtained a war-savings 
stamp can be secured in exchange for them by paying the dif- 
ference between $4 and the current price of the war-savings 
stamp. 

War-saving stamps can be purchased for $4.12 during the 
months of December, 1917, and January, 1918, but will cost 1 
cent more each succeeding month in the year 1918. They are 
redcemable on January 1, 1923, for $5, which amounts to 4 per- 
cent. on the amount invested compounded quarterly. 

Although these investments do not mature until January 1, 
1923, on 10 days’ written notice after January 1, 1918, such cer- 
tificates will be redeemed by postmasters at their cost to the 
purchaser plus I cent a month on each war-savings stamp. 
The thrift stamps do not bear interest. 

The stamps and certificates can be obtained from post offices, 
banks, or trust companies, at most railroad stations, stores, 
factories, and many other public places. 


+ p + 


NATION’S COAL SUPPLY 50 
MILLION TONS SHORT 


Fuel Administrator Garfield issued a statement last month 
that is of vital interest to our public utilities, especially the cen- 
tral stations and power houses supplying electrical energy for 
lighting and power purposes. The statement follows: 

Through the efforts of the Fuel Administration and other 
agencies the annual output of coal has been increased by ap- 
proximately 50,000,000 tons. But the consumption of coal, it is 
estimated, has increased by approximately 100,000.000 tons, leav- 
ing a gap of 50,000,000 tons to be bridged. 

Practically the entire increase in coal consumption is due 
to the necessities of war. Munitions plants, running twenty- 
four hours a day at full capacity, with continuous demands 
from the government for increased production, are using from 
33 1-3 to SO percent. more coal than they were a year ago. For 
instance, the Bethlehem Steel Company demands an increased 
coal supply of approximately 250,000 tons a month, or 3,000.000 
tons a vear. 

The direct demands of the government for coal, including 
the requirements for the actual fighting forces of the army and 
navy, have increased by 300 percent. Where 2,000,000 tons sup- 
plied the government under normal conditions, the demand is 
now 8,000,000. 

The coal demands of public utilities plants, particularly in the 
industrial sections of the country, have increased by about 33 1-3 
percent, Practically all of this increase is due to increased pow- 
er furnished to munition plants and to other war industries. 
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To close up the gap of 50,000,000 tons between the produc- 
tion and consumption of coal the Fuel Administration will take 
steps to increase production, facilitate transportation and en- 
force the most economical use of the available coal supply. 
The Fuel Administration is determined that war industries, pub- 
lic utilities and domestic consumers shall be supplied. To this 
end the co-operation of every coal user of the country will be 
necessary. The Fuel Administration will use all of its authority 
to prevent the waste of fuel and the unnecessary use of coal. 
Domestic consumers will be urged to conserve their supplies. 

Wherever the unnecessary use of coal in industry threatens 
to embarrass war industry the Fuel Administration will see that 
the war needs are filled. All activities which are unnecessary to 
the maintenance of economic or military efficiency will have to 
give way by curtailment to the necessities of war, and this must 
be accomplished without undue curtailment of the domestic sup- 
ply. 

+ + + 


ON WEIGHTS AND MEASURES 


A writer in Electricity, published in London, makes some com- 
ments on the remarkable system of weights and measures now 
in use in the British Empire. What is true of that extensive 
Empire is equally true of the United States, for we appear to 
have inherited the same system from them, via the Puritans 
and Cavaliers who came hither early in the 17th century. We 
have two things to be thankful for, though; our forefathers 
left the “stone” behind them, and we have something approach- 
ing a pure decimal system in the matter of coins instead of 
that fearsome British system of pounds, shillings, pence, and 
farthings. The British writer says: “As things are at present, 
the citizens of the greatest Empire ever known have to waste 
time and energy in mastering the intricacies disclosed by the 
following summary. We have three systems or “measures” for 
weight, viz., avoirdupois, troy and apothecaries. The three sys- 
tems contain 15 divisions between them, the pound and the 
ounce are the only names which they have in common and the 
relation between the pound and the ounce is not the same 
Our linear measure has at least 11 component 
parts —one with the extraordinary value of 5 1/3. The mile 
as generally understood, equals 5, 280 ft., but this does not equal 
the nautical mile for which there are various values. One defi- 
nition of the mile gives values varying from 6,046 ft. at the 
equator to 6,108 ft. at the poles! In square measure we have 
a series of divisions which are difficult to remember and one 
(3014 sq. yds. = 1 sq. perch) which is very awkward for cal- 
culations. Our volumetric units are as strange as all the others. 
There is the dry measure and a wet measure, together com- 
prising 11 component parts, the gallon and the pint being the 
only two units common to both systems. In wet measure, the 
ounce and drachm are liable to be confused with the units of 
mass having the same names. Finally there are the peculiarities 
of our coinage system—peculiarities which are less noticeable to 
us since we have daily practice in their intricacies (at any rate 
up to the shilling stage) but none the less wasteful of the time 
and energy of children and youths, and responsible for many 
an error in accountancy. There is no space here to detail all 
the advantages of the metric system. It will suffice merely to 
point out that the metric system has one set of units for mass 
and a simple definite relation between the units of mass and 
volume. Also every component in the metric scales of mass, 
length, area, volume and coinage, is cither one-tenth as great or 
ten times as great as its neighbor. What this means in the way 
of simplifying calculation and manipulation of every sort must 
be experienced to be appreciated. It would not be an easy mat- 
ter to bring the metric system into popular use in this country 
but if the task could be accomplished it would be an immense 
boon to the whole nation. Certain it is, that the metric system 
is the only one which has any chance of being adopted univers- 
ally and it is certainly the system in which we must be prepared 
to conduct international business in future.“ 
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NUTS FOR 
THE KNOWING 


QUERIES AND ANSWERS IN TECHNICS 


What should be done to change a direct-current motor into a 
generator? Will it give the same voltage and amperage if run 
at the same speed as it runs as a motor? As a motor its 
speed is 1900 rev. per min. when operated at 220 volts, 132 am- 
peres. M. E. Longhurst, Eddystone, Pa. 

A 220-volt direct current motor to operate as a generator de- 
livering 220 volts will have to be driven at a somewhat higher 
speed than its normal motor speed, which in some cases will 
amount to an increase of 20 to 30 percent. The construction 


(A) ) 


E21 
and action of a motor and generator are the same, the only 
difference between the two being in details to make each ma- 
chine more adaptable to the work it has to perform. In the 
case of a shunt motor it is only necessary to insert a field 
rheostat of suitable capacity in the field circuit, while in the 
case va a CUINpoUNd motor the series field must also be reverseu. 
The action which takes place when changing a motor’ inta a 
generator will be more readily understood by reference to the 
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accompanying figures. At (a) in Fig. 1 are shown the connec- 
tions of a shunt motor to mains LI and Lz with arrows indicat- 
ing the flow of current through the different branches. Rheo- 
stats and switches have been omitted for the sake of clear- 
ness. While the motor is running without load it will reach 
a speed at which the counter electromotive force of the arma- 
ture will reduce the current flowing through it to a value just 
sufficient to overcome the electrical and mechanical losses. 

If we now apply some outside source of power to this motor 
by belting it to an engine or another motor and increase the 
speed, the current flowing through the armature will be reduced 
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until a point is reached at which no current flows through the 
armature. 

At this point a further increase in the speed of the armature 
will cause it to generate a voltage higher than the line voltage 
and current will be returned to the line. When acting as a 
generator the flow of current will be as indicated by the arrows 
at (b) Fig. 1. It will be noted that with no change in the con- 
nections or direction of rotation the current in the field remains 
unchanged while the current through the armature is in the re- 
verse direction, due to the voltage generated by the armature be- 
ing in the opposite direction to the voltage applied when oper- 
ating as a motor. 

In the case of a compound motor the conditions are some- 
what different, as will be observed by reference to Fig. 2. At 
(C) are the connections for a compound motor with arrows 
indicating direction of current. At (d) are shown the direc- 
tions of the currents through the different paths when the arma- 
ture of the compound motor is run at a speed above its normal 
no load motor speed and at which it acts as a generator. It 
will be noted that in this case the direction of flow through the 
series field is opposite to what it was when operating as a mo- 
tor with the result that with an increase in load the voltage of 
the machine would decrease until it reached a point at which 
it would be changed back into a motor if operating in parallel 
with other generators. It is therefore necessary to reverse the 
series field connections as stated above in order that the mag- 
netizing actions of both fields may assist each other. 

The higher limit of 30 percent. increase in speed is sometimes 
necessary to permit of considerable voltage variation. Com- 
pound motors operated as generators will as a rule be slightly 
under-compounded. If 132 amperes is the continuous duty ra- 
ting of the motor, the same capacity may be expected from it 
when running as a generator, as any tendency to heat will be 
taken care of by the increased radiation due to increase in arma- 
ture speed. Paul Justus, Cleveland, Ohio. 

+ + + 

Please answer the following alternating current problem 
through your columns as soon as you possibly can. 

A single phase induction 5-hp. motor with 85 percent. power 
factor is shown in the figure below. A 3-phase, to-hp. motor 
with 80 percent. power factor is represented by the star con- 
nected coils in Fig. 1. The single phase motor has an efficiency 
of 83 percent.; the 3-phase motor has an efficiency of 90 percent. 


3 phase Sees 
Inotor hike eek 
PF 80% By] SS 
Eff. 90% S RS 


C 
15 Aw at (0% PF. 


Jo Generator 


A hree phase alternating corrent cireuilwihenunalaned losd. 
Fig. 2. 


Figs. 1 and 2 showing diagrams of connections of single phase 
5-hb. induction motor. 


What total power is being supplied to the two motors when both 
are operating at full load? What current flows in each line 
wire, and the power factor of the system? What will be the 
reading of each wattmeter, Wi and W:? What will each watt- 
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meter indicate in Fig. 2? What is the current in each line wire 
and the power factor of the system in Fig. 2?—Frederick Wer- 
ner, Electrician Sergeant, U. S. A. 
Problem 1 

Find the current in each line wire, the wattmeter reading of 
W, and W, and the power factor of the system in the circuit 
shown in Fig. A. 

Referring to Fig. A. 

At A we have the 3-phase 10-hp. motor with a power factor 
of 80% and efficiency of 90%. 
1 


tN 


Fig. A 


At B we have the single-phase 5-hp. motor with a power fac- 
tor of 85% and efficiency of 83%. 

2, 2, and 3 are the line wires. 

a, b, c, and d are the respective phase windings. 

The arrows show the assumed positive directions of electro- 
motive forces. 

Line losses are neglected. 


At A we have: l 
Power output = 10 X 746 = 7460 watts. 
7460 
Power input = = 8300 volts. 
0.90 
8300 watts at power factor 80% = 10,375 kva. 
10,375 
Kva. per phase = = 3458 kva. 
3 
440 
Volts per phase = = 254 volts. 
V3 
3458 
Current per phase = —————— = 13.6 amperes. 
254 
Phase angle between phase voltage and phase current = 37° 
approx. 
At B we have: 
Power output = 5 X 746 = 3730 watts. 
3730 
Power input = = 4500 watts. 
0.83 
4500 watts at power factor 85% = 5300 kva 
5300 
Current = = 12.0 amperes. 
440 
Phase angle between line voltage and phase current = 32° 


approx. l — 
Fig. B is the vector diagram of the circuit shown in Fig. A. 


We have emfs. E., E» and Ee shown 120° apart, respectively. 
The line voltage Ez, Ez, and Fs, are found by reference to 


Fig. A as follows: 


E;-3 = E. O Ee. 
Es = Ed O E.. 
Es- = E. (=) E.. 


where © means vector subtraction. 

For the 3-phase motor at A the phase currents I., Is, and I. 
are shown to lag 37° behind the respective phase emf’s. Also 
Te is shown to lag 32° behind Ez. 

Now, the line currents are found to be: 
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where O means vector addition.: 

I, was previously found to equal 13.6 amperes, hence 

I, = 13.6 amperes. 

From Fig. B it is seen that the phase difference between I» 
and Ia is equal to 35°. We know Ip = 1.36 amperes and Ie = 
12.0 amperes, hence: 

I. = (I? + Iè + 2X In X Ia X cos 35°) . 

I, = 24.4 amperes. 

The phase difference between Ie and —Ia is seen to be 25°. 

Now I. = 13.6 amperes and Ia = 12.0 amperes, hence: 

I. = (Iè + Ie + 2 X Ie X Ia X cos 25°) . 

3s = 25 amperes. 

The wattmeter readings are determined as follows: 

The series coil of Wi carries I: = 24.4 amperes, its potential 
coil is connected across E = 440 volts. 

The phase angle between I, and E= is equal to the angle be- 
tween Ess and Ia, plus the angle between Ia and I, The first 
of these angles is known to equal 32°, the second is equal to 
18°, which is found from the numerical values of Ie, l, and 
I. If this second angle s denoted by ©, then from the quan- 
tities involved we have: 

Ie + I,? 7 Iv 


Cos 9 = = 0.946. 


2X lX 
hence 8 = 18°. 

The angle between I; and E:-s then is equal to 50° and we 
find that Wi will register E- X I. X cos 50°. 

= 440 X 24.4 X 643 = 6900 watts. 

The series coil of W. carries current I, = 13.6 amperes and its 
potential coil is connected across line wires I and 2 in the same 
sense as W; is connected across line wires 2 and 3. This means 
that the emf. across W. is — Es: instead of E=. 

Now, the phase angle between E, and E. is equal to 187°, 
as may be readily seen from Fig. B, therefore the phase angle 
between — E. and I: is equal to 7°. 

The reading shown by W: is therefore equal to: 

Ei X I: X cos 7° 

= 440 X 13.6 X 0.992 = 5900 watts. 

The power factor of the system is given by the ratio of the 
actual power delivered to the apparent power. 

Actual power delivered = 6900 + 5900 watts = 12,800 watts. 

Apparent power for three-phase motor = 10,375 kva found 
previously. 

Apparent power for single-phase motor = 5300 kva found 
previously. Total apparent power = 15,675 kva. Hence power 

12,800 


— äQ— —- —— —— —ü—ä———— ——— ——— E — 
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factor of system = ———— = 817 or 82%. 
15,675 

It will be seen that the sum of the two wattmeter readings 1S 

equal to the power taken by the two motors. 
+ + $ 
Problem No. 2 

Find the current in each line wire, the wattmeter readings of 
W, and W: and the power factor of the system in the circuit 
shown in Fig. C. 

Between points A and C there is a load of 10 kw., power 


4 


Fig. C 

factor, 100%. Between points A and B the load is 10 kw., power 
factor, 80%. Between points C and B is a load of 15 kw., power 
factor, 70%. 1, 2, and 3 are the line wires. a, b, and c represent 
the respective phase windings or load windings. 

The arrows show the assumed positive direction of emf's. 
Line losses are neglected. 

From the given data we find the phase currents I., Ip, and Ie 


as follows: 


10,000 
1. = = 41.6 amperes. 
1.00 X 240 
10,000 
I = — = 56.8 amperes. 
80 X 220 
15,000 
I. = = 97.4 amperes. 
.70 X 220 


Now I, is in phase with E., I» lags behind E» by cos 8 = 375, 
and Ie lags behind E. by cos .7 = 45.5°. From Fig. C it is 
seen that: N 


I = I. 6 To. 
L = b O Ie. 
I; — 1. 8 Ta. 


Now, in the circuit under discussion the line voltages are not 
equal, and are therefore not 120° apart as they would be in a per- 
fect three-phase system. 

In order that wattmeters Wi and W: may measure the total 
power input into the system we must have the following rela- 
tion between the line voltages: 

E. Ð E» p E. = 0. . 

Since we know the numerical values of the voltages it is 
easy to find the phase angles between them as follows: 

E? = E + E + 2x Ev X E. X cos O. 

Where © = the angle between E» and Ec. Solving the last 
equation for cos O we have: 

E? — E — Ee 


Cos © = = — 0.405, hence 9 = 114° ap- 


2X Ep X Ee 
proximate. 

From this, and because E, and E» are equal, it follows that 
the angle between E. and E», and between Ea and Ee, respec- 
tively must be 

360° — 114° 

— — = 123°. 

2 
Fig. D is the vector diagram of the circuit shown in Fig. C. 

E., E» and E, are shown in their proper phase relation. 

I., In, and Ie are represented in their phase relation to the 
respective emf's., also the vector subtractions indicated above 
are carried out. 

The phase angles between I, and — Ie, Ib and — I., and Ie 


and =L are seen to be 20°, 57.5° and 102.5° respectively. The 
line currents I., I:, and Is may now be calculated. 


L = (I. + I? + 2 X I. X Ib X cos 20°)"* = 97.2 amperes. 
L= (I + 12+ 2 Ib X Ie X cos 87.55) = 136.8 amperes. 
= (Iè + I. ＋ 2 X le X I. X cos 102.5°)** = 974 am- 


peres. 


The wattmeter readings are determined by the same method 


used in the solution of the first problem. 


The current coil of Wi carries I, = 97.2 amperes, its potential 


coil is connected across lines 1 and 2 so that the emf. acting on 
it is — Es. 


Now, the phase angle between I, and — E» is equal to 57° 


minus the angle between I. and II. 


Let ©, denote the angle between I. and I, then: 
I? + J. — Il’ 

Cos 9, = — 0978, hence 9, = 12°. 
2 Xx II xX I. 

There fore, the angle between I, and — E» = 57 — 12° = 


45°. The reading of Wi can now be put equal to 


Eb X I, X Cos. 45° = 15,000 watts 15 kw. 
The current coil of W: carries I. = 97.4 amperes and its 


potential coil is acted on by E.. The phase angle between I. and 


Fig. D 


Ee is equal to 45.5° minus the angle between I. and Ic. If Or 
denotes the angle between Is and Ie we have 
I; + Iè — I? 


Cos O, = = 0.903 
2 X I; X I. 

from which O: = 25.5°, and the angle between I. and Ee is 
equal to 45.5° — 25.5° = 20°. 

The reading of W: then may be put equal to 

E. X I. X cos 20° = 20,000 watts = 20 kw. 

The sum of the two wattmeter readings is equal to 35 kw. 
which checks with the given conditions of load. | 

The power factor of the system may be taken to be equal to 
ratio of the total useful power delivered to the total kva. de- 
livered. 

Branch a takes E. X I. = 240 X 41.6 = 10 kva. 

Branch b takes E» X Ib = 220 X 56.8 = 12.5 kva. 

Branch c takes E. X Ie = 220 X 97.4 = 22.45 kva. 


Total = 44.95 kva. 


35 
Hence the power factor of the system is equal to = .78 


44.95 


or 78%. 

In conclusion it may be stated that the power factor of an 
unbalanced polyphase system has no real existence since it can- 
not be applied to any part of the system. Its usefulness con- 


sists of aiding in determining the size of the generator which 


has to be used to supply a given system. 
Henry H. Metzenheim, Ampere, N. J. 
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What The Industry is Doing in a Literary Way 


Tinol Flux is the title of a 4-page leaflet issucd by Hess & 
Son, Philadelphia, Pa. As implied by the name, this leaflet 
refers to the use of this paste in soldering the metals. 

* + + 


Safety Panels and Cabinets are treated of in Bulletin ID 
just issued by the Crouse-Hinds Co., Syracuse, N. Y. It con- 
tains illustrations and data covering dimensions, capacities, 


and prices. 
+ + + 


General Electric Co., Schenectady, N. Y., has issued Bul- 
letins No. 46201 A and 47469. The first describes single-phase 
watthour meters, type I-14, IS-4, and 18-5. The second 
describes type FK-24 oil circuit breakers. 

+ + + 


“Lux Side-Light” is the name of a tidy little house organ 
the first issue of which appeared last month. The purpose 
of this magazine is to promote a spirit of cooperation among 
the employces of the Lux Mfg. Co., of Hoboken, N. J. 

b 2 $ 

Dependable Wiring Devices is the name given to the prod- 
ucts of The Chelten Electric Co., of Philadelphia, which are 
pictured and described in a 56-page catalogue just off the 
press. Wiring diagrams for both 3-way and 4-way push-but- 
ton switches and surface-snap switches are included. 


+ + + 


The Insulator Book is a 12-page illustrated pamphlet just 
issued by The Locke Insulating Mfg. Co., of Victor, N. Y. 
In it will be found pictures and data covering suspension type 
insulator clamps, strain clamps, suspension in— 
“Victor” strain yoke sets, and “Victor” 


insulators, 
sulator attachments, 
arcing horns. 

+ + + 

This Year’s Campaign of The Society for Electrical De- 
velopment, “America’s Electrical Christmas,” comes along at 
an opportune time. The sale of electric appliances is not 
only the best thing the merchant can do for more business 
this year but it is practically the only thing. i 

These facts, and others, have all reccived attention in a 
book just published by the society, which is being sent gratis 
to members and non-members alike, upon request. It is de- 
signed for central stations and dealers, big and little. This 
book has 48 pages, is printed in colors, is profusely illus- 
trated, and is filled with practical, timely suggestions. 

The book has some twenty chapters, treating on every- 
thing from the store and window display, to the use of two 
very excellent movie films which the society has prepared, 
in co-operation with the Universal Film Mfg. Co. All the 
helps, copy, cuts, etc., are furnished practically free to 
members and non-members. 

| t + + 


Standard Underground Cable Co. has just issued a revised 
bulletin on Type D. O. A. Outdoor Cable Terminals in which 
several new types of terminals are described and listed. 
Among these are the protected disconnection terminal, pipe- 
top terminal and barehole terminal, The protected discon- 


nection terminal was illustrated and described in “From The 
Factory” section of our November issue, The pipe-top ter- 
minal is for use where cables run up tubular poles, posts or 
pipes, and fastens to the pipe by a threaded flange above 
which is a stuffing-box connection for the cable entering the 
terminal bell which prevents the insulating compound from 
flowing from the terminal. In connection with the borehole 
terminal a method is described of installing a cable, for sup- 
plying current to a mine or tunnel, in a borehole by the use 
of suitable terminals, brackets and clamps. The bulletin 
gives tables of working voltages and sizes of conductors 
for which terminals of certain dimensions and weights are 
required, also instructions for ordering, installing, etc. It is 
6 x ọ in. in size and has 28 pages. A copy will be sent on 
request. 
$ $ 4＋ 

Power Station Operators will find something to interest 
them in Bulletin P and Supplement to Bulletin K just issued 
by the Defender Automatic Regulator Co. of St. Louis, Mo. 
Bulletin P describes the Defender system of testing for 
drafts, flue gas temperature, and CO’ in one minute’s time. 
Special types of vertical draft and pressure gauges are des- 
cribed in the other bulletin. 

$ * $ 


The Use of Electricity for industrial power purposes has in- 
creased at a remarkable rate in recent years, and simultane- 
ously there has been developed among manufacturers and 
industria} operators a tendency to purchase electric power 
from central stations rather than to attempt to supply their 
own requirements by means of isolated plants. Even where 
isolated plants are operated, it is generally the case, in the 
event of an increase in business which demands more power, 
that the excess requirements are supplied by the purchase of 
electricity from a central station. The present increased cost 
of coal, which cost may never go back entirely to its former 
normal level, is doing much to increase the demand on elec- 
tric utilities for industrial power, for the reason that the 
utility is usually in a position to manufacture power at a 
lower cost than is the industrial corporation with its smaller 


power station capacity From Westinghouse Bulletin. 
+ * $ 


Doherty Daily News says that power plant literature is 
not always so fascinating as other kinds, but it deals with 
the things with which we come in contact in earning our 
daily bread and butter. There is almost always a job wait- 
ing for the fellow who can do things a little better than any- 
one else. The man who can do things in a power plant is a. 
fellow who thinks, and a fellow who thinks is a fellow who 
reads. Perhaps the real benefit which we obtain from tech- 
nical reading is not so much the facts which we learn, but 
the channels of thought which are created in our minds by 
that reading, and thinking as we read, makes us susceptible 
to new ideas, whether they come from a book or from a job. 

A form of technical reading which can be read with the 
least effort, is the advertising in our various trade publica- 
tions. Unfortunately, the advertisements are frequently pas- 
sed over with scarcely a glance, whereas they might give one 
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a liberal education on matters dealing with modern power 
plant equipment. Where else can we find so many salient and 
pithy claims about the various makes and types? True, many 
claims are exaggerated, and a few may be false, but the com- 
petitor usually has a way of showing up another fellow’s 
weakness at the same time he is pointing out his own su- 
periority. A careful reader can very nearly arrive at the 
facts, and at any rate the habit of studying the advertising 
pages is profitable to anyone. This fact is emphasized by a 
knowledge of Henry L. Doherty’s early life, for he says that 
he obtained his early enginecring education from a gas cata- 
logue. 
© * ¢ 


PRACTICAL ELECTRICITY 


A book that is 7 years in the making and has back of the 
making many more years of observation, study, and ex- 
perience by a trained writer on electrotechnics must needs 
be a book that is worth having. Such a book is “Practical 
Electricity” by Terrell Croft, issued last month by the Mc- 
Graw-Hill Book Co. at the comparatively low price of $2.50. 
Any one who understands elementary arithmetic should be 
able without great effort to educate himself electrically by 
putting a fair amount of time and mental effort on the 53 
sections contained in its 632 pages. All things considered, it 
is the most lucid and comprehensive book on “practical 
theory” that has come to our attention. To one versed in 
electrotechnics the pictures tell their own stories. To one 
not familiar with electrotechnics, the explanatory text, pic- 
tures, and practical examples are sufficient to make clear even 
to the layman the somewhat perplexing and elusive relations 
of resistance, inductance, and capacity in alternating current 
circuits. Apparently the author appreciates the mental 
throcs of those who have struggled, ofttimes in vain, with the 
properties of alternating current circuits, for here these 
complexities are untangled by means of simple concrete 
problems, expressed arithmetically. The absence of the 
higher mathematics—to the layman the forbidding feature in 
most books of this kind—helps to make it attractive to those 
not possessed of a mathematical turn of mind, and their 
name is legion. 


BITS OF GOSSIP FROM THE TRADE 


Westinghouse Electric & Mfg. Co. employees are repre- 
sented in the National Army by more than 100 men. 
+ 7＋ + 
Byllesby Engineering Department force has been depleat- 
ed considerably by the entrance of draftsmen into govern- 
ment service. To meet the situation a new policy has been 
inaugurated of employing women in the drafting room. 
$ $ $ 
Pass & Seymour, Solvay, N. Y. announce that hereafter 
the standard length of chain for all pull sockets and re- 
ceptacles is 8 in. If other lengths are desired, the price for 


any additional chain over 8 in. is at the rate of 10 cents per 
foot. 


i ¢ + $ 
Badt-Westburg Electric Company, of Chicago, who han- 
dle the Ward Leonard Electric Company’s line of electric 
controlling devices and vitreous enamel insulation resistance 
units, announces a change in the corporate name to West- 


burg Engineering Company. This involves no change in 
management. 
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General Electric Company’s Atlanta repair shop is equipped 
to give its customers repair service on all classes of direct 
and alternating current apparatus. Correspondence in regard 
to repair work should be addressed to the Engineering De- 
partment, General Electric Company, Third National Bank 
Buildng, Atlanta, Ga. 


E. M. Olin, formerly e of the test department, 
of the Westinghouse Electric & Mfg. Co., at East Pitts— 
burgh, Pa., has been appointed superintendent and assistant 
treasurer of the Copeman Electric Stove Co., of Flint, Mich. 
This company is a recently acquired subsidiary of the West- 
inghouse Electric & Mfg. Co. 

* $ * 

National X-Ray Reflector Co., 235 W. Jackson boulevard, 
Chicago, announces that Norman B. Hickox has been ap- 
pointed sales and advertising manager of the National X- 
Ray Reflector Company. E. H. Cameron, formerly sales 
manager Chicago sales, has been appointed assistant sales 
manager. Guy R. Hastings, formerly assistant manager Chi- 
cago sales, has been appointed manager Chicago sales. Geo. 
D. Bryson, has been appointed assistant advertising manager. 

$ * + 

Westinghouse Electric & Mfg. Co., which has been a pio- 
neer in the development of electrical apparatus for applica- 
tion to the textile industry, has prepared an attractive ex- 
hibit for the Textile Show to be held this month at Green- 
ville, South Carolina. There will be shown several electric 
motors specially designed for driving textile machines of 
various kinds. Included with the motors will be what is 
equally important—the control devices consisting of a start- 
ing switch for certain types of application and auto starters 
for others. One of the particularly interesting features of 
the exhibit will be an induction regulator for maintaining a 
constant voltage which is very essential to the successful 
operation of textile machinery. This regulator will be in 
actual operation so that the visitor can see exactly how the 
device works and how it succeeds in maintaining a constant 


pressure on the line which is so greatly to be desired. 
+ + + 


BRANCH OFFICES 


Wagner Electric Mfg. Co., of Saint Louis, announces the 
opening of a sales office at 116 Auburn Avenue, Atlanta, Ga., 
in charge of Charles M. Welch, formerly Indianapolis branch 
office manager. This manufacturing company also announces the 
opening of a sales office at 129 Church Street, New Haven, 
Conn. This office is in charge of C. M. French, formerly rep- 
resentative at Springfield, Mass. 

+ + $ 

J. W. White has been appointed manager of the power and 
railway divisions of the Detroit office of the Westinghouse 
Electric & Mfg. Co. Mr. White was formerly connected with 
the Pittsburg office of this company. Later he was as- 
sociated with the Allis Chalmers Mfg. Co. 

+ + fe 

W. F. Trenary, Jr., with headquarters at 419 Brown-Marx 
Building, Birmingham, Ala., now represents the Harrison 
Safety Boiler Works of Philadelphia, manufacturers of the 
Cochrane heaters and other steam plant appliances, succeed- 
ing W. R. Jennison, whose connection with that company has 
terminated. 

+ + +$ 

Youngstown Sheet & Tube Company in addition to its dis- 
trict sales offices now located at New York, Boston, Phila- 
delphia, Pittsburgh, Chicago, St. Louis, Denver, San Fran- 
cisco, Seattle, Dallas, Atlanta, and Detroit, has opened a 
branch in the Munsey Building, Washington, D. C. This 
office will be in charge of W. B. Blowers, district sales agent, 
assisted by H. E. Richardson, who has been transferred from 
the Philadelphia office, and who will reside in Washington, 
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PURELY PERSONAL 


Harry Hollis, electrical engineer for the Reading Transit 
Company, Reading, Pa., has resigned to accept a similar po- 
sition with the Bethlehem Steel Company at Lebanon. 

Rx 4 * 

E. Burt Fenton, formerly publicity manager of W. S. Bars- 
tow & Company, has been appointed publicity agent of The 
Northern Ohio Traction & Light Company with headquarters 
at Akron, Ohio. 

$ + + 

J. F. Sells, of the engincering staff of the National X-Ray 
Reflector Company has been appointed as consulting illumin- 
ating engineer for the new business departments of the Henry 
L. Doherty Company, central stations. 

* % * 

Joseph McKay, Jr., for thirteen years with the Wheeler 
Condenser & Engincering Co. and for the past two years 
with the Pittsburgh Valley Foundry & Construction Co. has 
recently been engaged as gencral sales manager of the 
Deschanel Engineering Corporation, 9o West Street, New 
York. 

+ + + 

F. H. Lane, manager of the Department of Exemptions, 
and Reports, of H. M. Byllesby & Co., will have temporary 
charge of the Engineering and Construction Department, 
succeeding W. R. Thompson, now captain in the U. S. Army, 
located at Battle Creek, Mich., and A. H. Sayce, who has 
joined the second officers reserve camp at Fort Sheridan. 


R 4 1 
Roy B. Woolley, formerly sales and advertising manager 
Standard Electric Stove Company, Toledo, and late of the 
American Ambulance Field Service at the Verdun front in 
France, having served his enlistment, has returned to Ameri— 
ca. He is now with The Society of Electrical Development, 
New Vork, as an executive in its advertising department. 


+ +% + 
J. H. Pardee, president and J. P. Ripley, railway engineer, 

of the J. G. White Management Corporation, New York, are 
visiting the Philippine Islands, making a general inspection 
of the Manila Electric Railway and Light Company and other 
interests in the islands operated by the management corpora- 
tion. They are expected to return to New York City about 
January 15. 

& & + 


H. M. Byllesby, at the request of the War Department, has 
accepted a commission as major in the Aviation Department of 
the United States Signal Corps. He will be cxecutive officer of 
the personnel section in charge of recruiting the large number 
of fliers and mechanics needed ‘for aviation service. His head- 
quarters will be in Washington, but as his duties will require 
traveling he expects to visit Chicago frequently. Although Mr. 
Byllesby has been active in civilian war work in various ca- 
pacities the summons from the goverment was unexpected. 
He promptly accepted when the urgency of the situation was 
explained by the War Department. 


p 4 + 

The New Jersey Power and Light Co. reports that barley 
coal is being purchased and delivered to the new plant in 
Dover for $2.89 per ton. This coal is mixed, half and half, 
with bituminous coal, and the results thus far obtained bid 
well to offset the increased cost of coal, keeping the coal 
cost down to about $4 per ton, delivered at the plant. 


+ $ + 
Credit for the courtesy of the right to reproduce the cut 
shown at the top of page 31 of October issue was given in 
error to Marine Engineering. The credit should go to the 
Marine Review. 


potamia. 
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OBITUARY 


Karl Von Krogh, consulting electrical engineer of the firm 
of Nissen & Von Krogh Christiania, Norway was recently 
killed in Sweden while conducting an overspeed test on a 
generator. The machine exploded. 

* +$ $ 

Lieut. Warner H. Peberdy, of the Royal Naval Air Service 
Associate of the A. I. E. E., and formerly with the Electric 
Bond and Share Co., New York, is reported killed in Meso- 
Sent out to wreck some. bridges near Bagdad, he 
did not return. He knew that the service was hazardous. 

+ $ + 


William Timothy Call, secretary and treasurer of the Gage 
Publishing Co., publisher of the Electrical Record, died at 
his home in Brooklyn, last month, aged 61 years. He had 
been cngaged in the electrical publishing field for the last 
25 years. Business with him, however, was merely a means of 
gaining a livelihood. Devoid of predatory instincts, he turned 
instinctively to literature and analysis of mental diversions. For 
a man engaged in everyday business pursuits he was unusually 
well read. At odd moments he professed pessimism, but he 
never practised it. 

Mr. Call was an authority on games of all kinds. He had 
analyzed and he understood in rare measure the finesse of 
all games of chance and skill. Having an aptitude for this 
sort of thing, he worked at it assiduously in his spare mo- 


ments, Pastimes as remotely removed as tossing pennies 
and balk-line billards were reduced by him to an exact 
science. His mind was never idle. If genuis be the art of 


taking pains, Call was a genius of the first order. He ex- 
hausted everything and everybody that came near him. He 
was a noted authority on the game of checkers, and checker 
players throughout the world studied the many books which 
he wrote on this subject. 

A number of other books on a wide variety of subjects also 
claim him as their author. Little books—he used to say that 
little books were big books with the chaff winnowed out of 
them—on shorthand, grammar, poetry, humor, baseball, 
mathematics, and human nature are part of the fruits of his 
painstaking, industrious life. Whatever he attempted in a 
literary way, he reduced to pemmican. Once started on a 
quest, he never left it until he felt he could say all there was 
to say about it in one short paragraph, sometimes in a 
sentence. His final summaries are thus terse and all-em- 
bracing, as terse and as embracing as the mathematical form- 
ula of a straight line. Then he girded up his Joins and sought 
out something else to epitomize. Unlike most of us, what- 
ever Call undertook he finished, and his work was always 
done thoroughly. His best work, a book that has more in the 
way of real merit between its covers than many a more pre- 
tentious volume, is Ten Great Little Poems“. It is miniature 
classic. 

There are no sophomoric stylisms in Call’s books; no at- 
tempts at clever and artificial phrase-making. He always 
pipes a natural and a pleasing note. His quotes are invaria- 
bly apt. Inherently democratic in feeling and taste, he stead- 
fastly sought to demolish anything that smacks of aristocracy 
in literature. For professional literary highbrows he had a 
wholesome scorn, because he felt that they seldom ring true. 
He saw more in Whitman than in Stevenson or Barrie. 

A debt that no amount of post mortem laudation can ever 
repay is owing him by the electrical industry. But few men 
in this industry ever heard of him. He was the man be- 
hind the gun, and he knew instinctively where to aim and 
when to shoot. Unknown to the profession and the trade, 
with characteristic intelligence and industry he compiled a 
classified index of electrical products that approaches as 
close as such a thing can to finality. Electrically, this classi- 
fied index is his monument. 
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ASSOCIATION NEWS 


Electric Arc Welding is the title of a paper read by 
A. M. Candy at a meeting of the Pittsburgh branch of the 
American Institute of Electrical Engineers on November 13. 

+ + $ 

St. Louis Jovians listened to a graphic description of fight- 
ing on the western front in France at their luncheon meeting of 
November 27. Lieut. J. D. Cameron, of the British-Canadian 
Recruiting Mission, who has spent one year in the trenches, 
and as the result of wound one year in the hospital, was the 


speaker of the occasion. 
$ + + 


W. L. Goodwin, author of the Goodwin plan of electrical 
merchandizing, described in our issue of last month, was the 
chief speaker at a meeting of the Electrical Contractors’ As- 
sociation of the State of Pennsylvania at Philadelphia on No- 
vember 23. 

+ > + 


Electrical Men of Greater New York held a grand rally at 
the Garden Theatre, New York, on November 20. This 
meeting was held for the purpose of establishing the Good- 
win co-ordination plan in the Metropolitan District. Ad- 
dresses were made by a number of men who are well known 
in the electrical industry. 


& + d 


Association of Iron and Steel Electrical Engineers.—A 
joint meeting of the Pittsburgh Section and the Cleveland 
District Section of the Association of Iron and Steel Elec- 
trical Engineers was held at the Hotel Courtlandt, Canton, 
Ohio, Nov. 24. Two papers were presented, the first on 
“Central Station Power,” by W. A. Hornlein, and the sec- 
ond on “Electrical Furnaces,” by J. D. Donovan. 


+ $ + 


American Institute of Electrical Engineers held a meeting 
in the auditorium of the Engineering Societies Building, 33 
West Thirty-ninth Street, New York, on Nov. 9, A paper 
entitled “An Experimental Method of Obtaining the Solution 
of Electrostatic Problems with Notes on High-Voltage 
Bushing Design,” was read by Chester W. Rice of the Gen- 
eral Electric Company. 

* + * 


New Vork Electrical Society held a joint meeting with the 
Engineers Club of New Vork at the Engineering Societies 
Building, 29 West 39th Street, New York, on November 15. 
Lieut-Col. Ivor Thord-Gray, late commanding 11th Northum- 
berland Fusiliers, British Expeditionary Force, France, talk- 
ed on “Some Phases of French Warfare.” Official British 
and French pictures were shown on the screen. Capt. P. 
Corcoran, late commanding 37th Divisional Signal Co. Brit- 


ish Expeditionary Force, spoke on “Electrical Communica- 
tion in Modern Warfare.” 


+ ¢ + 


The A. I. E. E. will hold a meeting in the Engineering 
Societies Building, 33 West 39th Street, New York, Decem- 
ber 14, 1917, as 8:15 p. m. Two papers will be presented at 
this mecting—“Magnetic Flux Distribution in Annular Steel 
Laminae” by A. E. Kennelly and P. E. Alger, of the Massa- 
chusetts Institute of Technology; and “Phenomena Ac- 
companying Transmission with Some Types of Star Trans- 
former Connections by L. N. Robinson, of Leland Stan- 
ford, Jr., University. The latter paper is an amplification of 
Mr. Robinson’s former paper presented at the Panama-Pa- 
cific Convention of the A. I. E. E., published in the Tran- 
sactions, Vol. XXXIV, 1915, Page 2183. Non-members of the 
Institute who arc interested in these subjects are cordially in- 
vited to attend and take part in the meeting. 
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American Association of Engineers, Chicago Chapter, heard 
Capt. Robt. W. Hunt talk on “Our War” at Chicago last 
month. At the beginning of his speech, Capt. Hunt said that 
by “Our War” he meant an enginecrs’ war, for this is essen- 
tially a war of engineers and chemists and machinists. Over 
400 engineers were present and were inspired by the vivid 
dscription of conditions in the warring countries as given by 
a man who for 28 months was in the trenches of “No Mans 
Land.” This man was Captain Howard Scott, who was 
wounded several times, and once, when a shell pressed his 
skull against the cerebellum, was given up as dead. The 
skull was brought back to normal position by means of the 
newly discovered vacumn treatment. Capt. Scott told his 
hearers how it feels to be given up for dead and then brought 
back to life by engineering processes, 


* * * 


TRANSMISSION OF INTELLIGENCE 


At the opening of the new Chamber of Commerce building 
in Rochester recently Theodore N. Vail, head of the American 
Telegraph & Telephone Co., delivered an address containing a 
brief history of the transmission of intelligence. By courtesy 
of The Telephone Review we reprint here that part of Mr. 
Vail’s remarks. 

For many years, he said, electricity, magnetism or galvanism— 
a new force, which was destined to revolutionize the economic 
and industrial world—had been experimented with by scientists 
and savants. 

About the time when Rochester was being connected with 
the outside world, Professor Henry, a citizen of a neighboring 
city was engaged in electrical research and experiments which 
resulted in the development of the electromagnet, upon which 
is based electrical transmission of intelligence and the use of 
electricity as a motive power for all industrial purposes. 

Following the discoveries of Henry many ideas were evolved 
by many people for its application to all sorts of purposes, par- 
ticularly to the transmission of signals between distant points. 

Invention is but evolution, and successful adaptation of in- 
vention to practical uses is the direct result of persistent per- 
sonality directed by common sense. However meritorious may 
have been the ideas of others, there was one struggling artist, 
S. F. B. Morse, who came by his intellectual inheritance 
through powerful ancestors. Morse became obsessed with the 
idea that if an electrical signal could be controlled and con- 
veyed over a distance of a yard or a mile, it could be conveyed 
and controlled any distance and made the servant for instanta- 
neous personal communication. 

It certainly took imagination to conceive the idea of putting 
the whole world into instantaneous personal communication, 
and it also took persistency and practicability to overcome the 
prejudices and doubts of others’ who could not see in this im- 
puissant electro-magnet of yesterday the potentialities which 
have been developed and are so effective in all lines of indus- 
try and utility to-day; nor could anyone have dreamed that in 
that simple device lay dormant the transmission of personal 
communications of the spoken voice around the world. 

Neglecting his profession, struggling with poverty, his ideas 
rejected by his friends and those he tried to impress, he main- 
tained his faith, his courage never failed. Morse was neither a 
capitalist, an electrician, nor a mechanic, and to develop his 
idea these were essentials. It was not until he formed a partner- 
ship with Alfred Vail, of Speedwell, near Morristown, N. J., 
in whom he found an educated scientist, a practical mechanic 
of an inventive turn of mind, with a capitalist and a manufac- 
turer of advanced ideas for a father, that the opportunity be- 
came full fledged and completely manned. 


The First Telegraph Message 


At last success was achieved, the signals were success fully 
transmitted; the judge was asked to visit the experiment shop. 
He listened to the explanation, but wanted a demonstration. 
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Writing upon a slip of paper—“A patient waiter is no loser,“ 
folaing it and giving it to one of them, with the other he went 
to the room in which was the other end of the line. It came 
over the wire as written. This was the first telegraph message 
that was ever transmitted. The rest of the development is his- 
tory. 

The organization of the Western Union had more than a 
passing significance; its founders builded bigger than they knew. 
It was the first application, if not the first recognition, of that 
great principle which underlies modern efficiency in utilities and 
in industries, particularly those of transportation and transmis- 
sion. It was the beginning of those great combinations which, 
economically sound, have contributed so much to the prosperity 
of our country. 


In the organization and operation of the Western Union was 
first recognized and introduced the idea of “through connec- 
tions,” “through routes.” It was the beginning of continuous 
service from origin to destination. 


Potentialities of the Wire Service 
To one who has covered the period from the first introduc- 
tion of electricity to its operations at the present day, who by 
personal recollection and experience knows of what was then 
and what is now, all seems like a romance. 


Neither the exchange of ideas or intelligence by means of 
personal communication electrically transmitted, nor the bring- 
ing of people physically remote into mental contact by means 
of the transmission of the spoken voice has by far reached its 
ultimate usefulness and development of all the potentialities of 
wire service. Although the telegraph and the telephone, which 
are not competitors with each other, but natural complements 
to each other, are forced to maintain a separate service and op- 
erate as though they gave the same service and served the 
same purposes, there are still great possibilities ahead. If, how- 
ever, the natural and inevitable principles which should gov- 
ern all service of all kinds are allowed thcir natural course, 
and these two utilities, which have been recently divorced, 
should again be united, there are possibilities of improvements 
in service and potentialities for new service which for benefit 
and advantage in every direction are so far beyond anything 
the public is now getting and will include such great economies 
that the present service, great as it is, will seem crude and 
costly in comparison. 


} + ¢ 
AN ELECTRICAL XMAS 
Most certainly we intend giving Christmas presents this year, 


but in keeping with our present mode of living they are going to 
be practical, useful gifts, that mean something and convey more 


than a passing thought. Flub-dubs, jim-cracks and knick-nacks 
are going to be very much out of style this vear. 
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Of course, this present peculiar situation has been a great hard- 
ship on some classes of merchants; and it has been a big help to 
others. That is simply a matter of history repeating itself, and 
everything turns out for the best in the long run. 


It is a pretty well established fact that electricity is a great 
benefactor to mankind, and that electrical appliances are one of 
the greatest helps toward economical living that was ever known. 
It is not strange, then, that a great movement has been pro- 
jected for making this “America’s Electrical Christmas” with the 
national slogan, ‘Give Something Electrical This Christmas.” 


The electrical industry, through the Society for Electrical De- 
velopment, is putting out all over the country a very worthy 
proclamation that everybody buy largely of electrical presents this 
year. 


Nothing could be more consistent or worthy during our pres- 
ent economical and systematic living than to give electrical Christ- 
mas presents, for electrical appliances are 100 percent. useful, 
highly ornamental and they last indefinitely. 


It will be a surprise to many to learn that there are scores of 
electrical things that make ideal presents for anybody, young or 
old, in or out of the family. 


Inasmuch as this wonderful efficiency movement can bring only 
a beneficial return to those who go into it, at such a time as this 
it is well worth considering. 


We all expect, this year, to give something sensible, and elec- 
trical appliances secm to be the very things for us Americans 
to give each other. 


Z J Wj 4, 
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BRIEF TIDINGS FOR THE BUSY MAN 


On being challenged by a housekeeper to name just one 
article used in or in connection with the home that had not 
materially increased, if in fact not doubled, in price under 
war conditions, the response was promptly made: “Gas, 
electricity and strect-car fares.” 

+ * + 

Carbons for electricity may no longer be exported from 
France to the United States and allied countries without 
special license. Consul Gencral Thackara reports from Par- 
is that the permits for such exportation which formerly modi- 
fied the embargo of December, 1914, affecting these articles 
has been withdrawn by a ministerial of November 19. Special 
applications must now be made for permission to export 
these goods to any country. 


$ + $ 

Work on the hydro-electric development of the Rio Grande 
Light, Heat, and Pewer Company, on the Rio Grande in 
New Mexico, will start shortly. The new plant will have a 
capacity of 25,000-hp., with an annual output of approximately 
100,000,000 kilowatt-hours. Nearly 150 miles of transmission 
lines will be built, and contracts already obtained call for 
34,000,000 kilowatt-hours per annum at rates ranging from 
114 to 3 cents per kilowatt-hour. 

$ $ +’ 

Under the streets of New York Cty are deposits of copper, 
lead and other valuable products exceeding in quantity and 
value any mine discovered. It is estimated that the amount 
of copper to be found in the Boroughs of Manhattan and 
Bronx is 30,000,000 lbs., valued at approximately $7,500,000. 


The lead is estimated at 60,000,000 lbs., worth something like 
$4,800,000. 
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Short Stories About Electrical Goods Offered By Manufacturers 


IMPROVED GROUND CLAMP 


This device is said to have all the features of the ordinary 
ground clamp, with several added improvements. All the screws 


and nuts are attached to the clamp itself, thus preventing the 


wiremen from arriving at the job with some of the essential 
parts missing These clamps are offered by the Connecticut 


C 
— 


Improved ground clamp. Connecticut Electric Mfg. Co., Bridge- 
— port, Conn. 


Elec Mfg. Co, of Bridgeport, Conn. They are made of copper 
strip, heavily tinned, in three sizes: in. to I in.; ¥% in. to 2 
in.; and 36 in. to 3 in. A sample will be sent on request in 
writing to the manufacturer. 

In the annexed cut A is the stop for the sliding band. B is 
an undecut screw that cannot drop out. C is a sliding band ad- 
justable to any size of pipe. D is a reinforced band that adds 
strength to the under screw head. 

E b + 


CABLE JUNCTION BOX 


A cable junction box specially designed for electric railway 
service by the Standard Underground Cable Co., of Pittsburgh, 
Pa., is shown in the illustration. Where feeder circuits are in- 
stalled underground, use of this box makes possible the discon- 


necting and sectionalizing of different parts of the circuit while 


alive by simply opening one or more of the quick-break knife 
switches. 


The box is mountcd on the wall of the manhole and is ren- 
dered waterproof by means of liberal gaskets at all points. The 


Cable junction box for electric railway service. Standard Under- 
ground Cable Co., Pittsburgh, Pa. 


cables enter the box through nipplies which are mechanically 
Connected to the lead cable sheath by a wiped soldered joint. 
The main feeder cable passes into the box through the nipples 
shown in the illustration at the right hand end and at the lower 
left hand corner. The nipple shown at the upper left hand 
Corner is for the side feed tap leading to the trolley wire, 


The box is designed for use with main feeder cables up to 
2,000,000 cir. mils. and for side tap feeders up to 500,000 cir. 
mils. The two quick-break switches in the main feeder circuit 
each have a current-carrying capacity of 1,000 amperes and that 
in the side tap circuit a capacity of 400 amperes. All live parts 
in the box are mounted on non-inflamable insulating materia! 
and separated by ample air-gaps. 

A very important advantage in the design of this junction 
box is the patented ‘bimetallic nipple. The rigid portion of this 
nipple is brass and the malleable portion lead. The wipe joint 
is therefore made between the lead of the nipple and that in 
the cable sheath. This method requires much less heat and less 
skill than in making a similar joint between brass and lead. The 
nipple is also designed to permit all cable connections to be 
made away from the box where there is more room to work 
and no metal wall to conduct the heat from the parts to be 
joined. After all connections are made to the cable the nipple 
is inserted and clamped in position by means of a nut on the 
inside of the box. The joint between nipple and box is made 
waterproof by liberal gaskets inside and outside. 


2 +è + 
“H & H” FLOOR RECEPTACLE 


With the increased use of semi-direct lighting fixtures to 


which a cord cannot easily be attached, there is a growing de- 


mand for a receptacle, the attachment plug of which can be in- 
serted through a carpet or rug. Such a receptacle must, of 
course, be dirtproof, in addition to being durable, handy, and 
convenient. 

The “H & H” flush receptacle No. 2034 meets these require- 
ments. It has sliding shutters that automatically close the 
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apertures when the plug is withdrawn, thus keeping out dust 
and dirt. 


Two holes can be made in the rug by simply forcing the 
weave apart without cutting the fabric, so as to allow the inser- 


tion of the plug. Plugs with extra long prongs are made for 


use through rugs. 
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The prongs of the plugs are insulated all the way down to the 
tips, eliminating all danger of short circuiting. This is a neces- 
sity with plugs for this purpose. Even if the rug shifts some- 
what, the pointed prongs will find the holes in the receptacle. 

The top of the plug offers a firm hand-hold so it is easily 
pulled out, though the spring contacts have a firm hold on the 
prongs. The plug cannot be disconnected by an accidental 
knock. The plug is of metal and is practically unbreakable. 

The same receptacle can also be used in a baseboard or wall. 
It fits any single gang wall case. It is offered by the Hart & 
Hegeman Mfg. Co., 342 Capitol Avenue, Hartford, Conn. 


+ +% + 
MOGUL BASE RECEPTACLE 


The demand for a mogu! base porcelain receptacle for con- 
duit box and large sign work is met by the General Electric 
Company, Schenectady, N. Y., with a new receptacle having a 
capacity of 1500 watts, 250 volts. 

This receptacle takes a 2 3-16 in hole in the sign front, and the 
socket is adapted for mogu! base lamps. 
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NEW COMPENSARC FOR MAZDA 
PROJECTION LAMPS 


A new compensarc has been recently developed by the Gen- 
eral Electric Company to control the current for the new mazda 
projection lamps that have just been put on the market. 

In order that the projection with these new lamps shall at- 
tain the highest efficiency and economy a current control must 
be used with the lamps. This new compensarc, known as the 
Type I, has been developed in conjunction with the lamps so 
that this compensarc and the mazda 
lamps form a complete working unit cap- 
able of giving the utmost in light and 
lamp life. 

This compensarc is a self-contained de- 
vice requiring no auxiliary attachments. 
It is rated at 750 watts, 110/220 volts a. c. 
primary and 20/30 volts secondary. It 
is compactly arranged in a sheet metal 
case 20 in. long, 9 in. wide, and 6 in. 
deep arranged for wall mounting at a 
point convenient to the projection ma- 
chine operator. The working parts con- 
sist of a compensator, starting switch, 
rheostat, and ammeter. The starting 
switch, rheostat, handle and ammeter all 
appear on the face of the cabinet panel 
where they are handy to the operator. 

The starting switch at starting up the 
lamp automatically puts some resistance 
in the lamp circuit so that execessive 
Compensarc for mas- rush of current through cold lamp fila- 
da projection lamps. ment is prevented. The finer adjust- 
General Electric Co,, ments of current through the lamp are 
Schenectady, N. Y. controlled at the will of the operator by 
means of the rheostat handle, the rheostat, having very fine 
adjustments, being placed in the primary circuit. The am- 
meter indicates at all times the current passing through the 
lamp and the rheostat enables the operator to make any 
necessary adjustments to compensate for the slight variations 
in the commercial line voltage. 

The field of application of this projection equipment is the 
medium and smaller motion picture theatre, and the lecture 
halls in colleges, clubs and military camps where the stereop- 
ticon or motion picture machine may be used for educational 
and instructional purposes. The simplicity of operation of the 
equipment, the low investment and operating costs and the ex- 
cellence of the projection obtainable are strong factors in its 
favor. 
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FOOT-CANDLE METER FOR MEASURING 
ILLUMINATING INTENSITIES 


The measurement of illumination intensities has been greatly 
facilitated by the use of a new device called the foot-candle me- 
ter. This device, which has been perfected by the General Elec- 
tric Company, is based on an arrangement of transparent paper 
and standard lamp developed by Clayton H. Sharp. While it 
will not replace other portable photometers of the more accurate 
type, it fulfills the need for an instrument which is compact, 
easy to operate, and sufficiently accurate to be of practical value. 

It is contained in a black metal case 8 x 6 x 1% in. in size, 
and consists in its essentials of a comparison screen, light box, 
standard lamp, three cell flashlight battery, small voltmeter, and 
a rheostat. The comparison screen is made up of a piece of 


Foot-candle meter. National Lamp Works of General Electric 


Co., Cleveland, Ohio. 


clear glass on which are two thicknesses of paper, the one which 
is perforated being opaque, the other highly translucent. The 
screen forms one side of the light box which contains the stand- 
ard lamp of known candle-power. The light from the lamp il- 
luminates the under side of the screen to a graded intensity 
which ts indicated by the apparent brightness of the round spots. 
The face of the screen is illuminated by the light to be measur- 
ed. By a comparison of the brightness of the opaque paper 
background with that of the round spots, a spot may be found 
which has the same order of brightness as the background. As 
the screen is calibrated and graduated in foot-candles, it is a 
simple matter to read the value below the chosen spot. 

The satisfactory operation of the foot-candle meter demands 
that the candlepower of the standard lamp be constant. For 
this purpose the voltmeter and rheostat are used. In operation. 
the rheostat is adjusted until the voltmeter needle is directly 
over the given mark on the dial. At this indicated voltage, the 
lamp has the proper candle-power for which the foot-candle 
meter is calibrated. This is the only adjustment necessary in 
actual practice, although a screw is provided to adjust the volt- 
meter zero position. Once calibrated and adjusted, the meter 
is equally accurate in any position, and can be used for meas- 
urements in many places where the use of a large photometer 
is awkward or impossible. 

The foot-candle meter should be welcomed by factory man- 
agers, central station engineers, electrical contractors and, in 
fact, anyone who deals in any way with lighting problems. 
With the aid of this instrument it is a simple matter to check 
local lighting conditions against the recommendations for the 
best practice. 
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INDUSTROLITE 


Industrolite is the name given to a new type of lighting 
fixture recently developed by the Luminous Unit Co., 2615 
Washington Avenue, St. Louis, Mo. It is designed to elim- 
inate glare, and is made in sizes to accommodate lamps 
ranging in capacity from 100 to 500 watts. It can be at- 
tached to any socket without removing any part of the fix 
ture. 

It is composed of two elements: an upper reflector of white 
porcelain enameled steel and a white porcelain enameled steel 
reflecting cone suspended below the upper reflector so that 
all light above the angle of 45 degrees is intercepted and re- 
flected to the working plane. It is easy to keep clean and is 
well ventilated. Practically every ray of light is utilized. 

* * p 


BARNES ELECTRIC WATER PURIFIER 


This appliance is designed to sterilize drinking water. 
is said to remove taste, color, odor, and hardness. Electrolysis 
is the sterilizing agent. It will purify a gallon of water in from 
10 to 30 minutes, the time depending on the amount of electro- 


Barnes electric water puriner. American 

Joseph, Mich. 
lyte salts. For places where the drinking water is likely to be- 
come contaminated this device is said to be indispensable. It 
operates on ordinary lighting circuits of 110 volts, either direct 
or alternating. It will purify 5 gallons at one time. It weighs 
2 lb. and comes equipped with 6 ft. of connecting cord and two- 


piece attachment plug. It is made by the American Utilities Co., 
St. Joseph, Mich. 
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Utilities Co., St. 
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AIR COMPRESSER FOR OFFICE 
APPLIANCES 


The National Regulator Co., of Chicago, has developed an im- 
proved type of motor-operated air compressor made in differ- 
ent sizes for use on commercial circuits. It is especially adapt- 
ed to the requirements of residences, office appliances, manu- 
facturing plants, and doctor’s and dentist’s offices, where the 
service is not heavy. 

The compressor is designed for low speed service since the 
special class of work that it does forbids overheating the air. 
It is practically noiseless. 

This type generally is controlled automatically to maintain a 
Constant pressure and is driven by a fractional horsepower mo- 
tor made by the General Electric Company. This motor is 
standard equipment. The apparatus is a unit and has a panel 
on which are mounted the pressure governor, high and low 


Pressure gauges and the safety valves. The storage tank has a 
Capacity equal to akout 10 gallons of liquid. 
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MOTOR OPERATED SPACE 
| BAND CLEANER 


The List Mfg. Co., of Clare, Michigan, has developed a ma- 
chine that automatically cleans the space bands used with lino- 
type machines. This machine also graphites the bands. Un- 
less the bands are kept free the work of the machine is imper- 
fect and the linotype itself deteriorates. 


List machine for cleaning space bands. Operated by General 
Electric motor. 


Since cleaning the space bands by hand tends to flatten the 
bands and leads to imperfect casting, the machine here illustrat- 
eu was developed. It cleans and graphites 50 space bands per 
minute and is actuated by a fractional horsepower motor manu- 
factured by the General Electric Company. 

These motors are standard equipment and operate on the 
energy obtainable from an ordinary lamp socket. 


* $ & 
THREE-HEAT, 1200-WATT DISC STOVE 


This electric stove has recently been brought out by the Sim- 
plex Electric Heating Co., 85 Sidney Street, Cambridge, Mass. 
At the maximum heat it consumes 1200 watts, or 10 amperes at 
120 volts. The heating element has a new type of enclosed coil, 
insuring intense heat in a small area. On high heat the top 
will become red hot, and may be used continuously in this way 
without damaging the element. 

This stove is furnished with a serviceable nickel-whitened fin- 
ish. It is provided with a three-heat switch which is mounted 
on the side of the stove. A large number of these stoves has 
been bought by the army and navy for use in hospital diet 
kitchens. 


© è ¢ 
ALUMINUM REPAIRING PROCESS 


The Alumunite Manufacturing Company, Inc., 425-427 Fourth 
Ave., New York City, is offering the trade a process called 
Alumunite, which is said to be the result of years of investiga- 
tion and experiment. Alumunite is said to possess unusual 
qualities in the repairing of aluminum. It costs less to repair 
aluminum by this process, it is simple in application, and there 
is an absence of danger due to high temperature used in other 
welding processese Alumunite is said to do an excellent job at 
a temperature of 350 degrees F., as opposed to from goo to 
1200 degrees F. required by other processes. 

The manufacturers claim that the ordinary mechanic, by fol- 
lowing a few simple directions, can satisfactorily repair any 
broken aluminum part, no matter how large or how small the 
break or the crack. Crank cases and small castings successfully 


repaired by this method are on exhibition at the company’s 
shops. 


MOTOR OPERATED RAZOR BLADE 
SHARPENING MACHINE 


The Henderson Machine Company, of Cincinnati, Ohio, has 
developed the “Youngs” automatic razor blade sharpening ma- 
chine, which is motor operated. 

Dull blades of any make are put into the machine at one side 
by hand. All other operations are automatic and dependent 
on a fractional horsepower motor manufactured by the Gen- 
eral Electric Company. These motors have been adapted as 


Henderson razor blade sharpener equipped with General Electric 
motor. 


standard equipment and consume less current than that taken 
by a 16 candle power incandescent lamp, 60 watts. The blades 
are conveyed across the machine during the honing and finish- 
ing processes, so that they receive the diagonal or barbers’ 
stroke, at the rate of 60 to 120 edges per hour. 

Oilless bearings are used and the drive is noiseless with self 
adjusting friction drive. The conveyor dispenses with the need 
for an attendant and the device is suitable for a window display. 

It is said that p jo to $20 a day can be made resharpening sa te- 
ty razor blades with this machine, and that it can be operated 


by the errand boy. 
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UTILITY FLOOR MACHINE 


The Utility floor machine manufactured by The Kent Vacuum 
Cleaner Co., Inc., Rome, N. Y., is provided with four inter- 
changeable attachments, one for polishing waxed floors, one for 
scrubbing floors of all types, one for removing varnish, ana 
one for sanding floors. These attachments area steel wire brusha 


Electric driven machine for polishing, scrubbing and sanding 
floors. Operated by Robbins & Myers motor. 


palmetto scrubbing brush, a tampico polishing brush, and a 
sandpaper disc. These attachments are circular and are rotated 


continuously in one direction as the machine propels itself over 
the floor. 
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In refinishing hardwood floors, one man using this machine 
can remove paint, shellac, or varnish at the rate of 75 sq. ft. 
Flcors can be sandpapered 
at the rate of 100 sq. ft. per hour. Waxed surfaces can be 
polished at the rate of 2, 40 sq. ft. per hour. 

The machine is operated by a 1/6 hp. Robbins & Myers motor. 
These motors can be furnished for operation on 110 or 220 volts 
direct or 110 or 220 volts alternating at frequencies of 25, 40, or 
60 cycles. The speed of the brush is reduced to 200 r.p.m. 
through a reduction gear drive. The motor is completely en- 
closed and the entire machine is provided with an aluminum 
case, thus obviating any danger of the revolving part striking 
and injuring furniture, baseboards, etc., and making it possible 
to operate the machine against baseboards and close into cor- 
ners. 


2 + 4 
DRUM REVERSE SWITCH 


One of the latest products of the Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa., is a small drum reverse switch 
for operating motors in machine tool, woodworking, and other 
services requiring reversing of the motors. It can be mounted 
on the machine. 

All live parts are protected from exposure by an enclosing 
cover of sheet steel, lined with asbestos, and held in place by 
two ring latches, which permit its easy removal for inspection 
or renewal of contacts. . 

These switches are designed to operate on either alternating 
or direct-current circuits. For alternating-current service and 


Co., 


Drum reverse switch. Westinghouse Electric & Mfg. 


East Pittsburgh, Pa. 


for direct-current service without dynamic braking, they are 
provided with forward, off, and reverse positions. For alternat- 
ing-current service the motor is connected directly across the 
line. 

For direct-current applications with dynamic braking, the 
switch handles have five positions as follows: forward, drift, off, 
and brake, drift, and reverse. They may be used with automatic 
Starters for shunt and compound-wound motors. With com- 
pound-wound motors having heavy series winding for tail-stock 
and cross-rail service, they may be used to connect the motor 
directly to the line, either with or without resistors permanently 
connected in series with the armature. 

When remote mechanical control is desirable, both alternat- 
ing-current and direct-current switches can be furnished with 
extended shaft permitting either gear or sprocket operation. 
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WESTINGHOUSE OUTDOOR TYPE 
INDUCTION REGULATOR 


Outdoor Type C Westinghouse induction feeder voltage reg- 
ulators provide a means of obtaining voltage regulation in out- 
lying districts or any other part of an alternating current dis- 
tribution system without the expense of housing or attendance. 
Being entirely waterproof and self-contained, one of these reg- 
ulators may be mounted on a platform constructed on poles or 
on the ground protected by a suitable fence or screen. The only 
attention required will be a general inspection for oiling the mo- 
tor bearings and worm screw mechanism, filling the grease cups, 
and examining the relay contacts at ‘long intervals. 


Outdoor type induction regulator. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


These induction feeder regulators consist of a standard Type 
C regulator of the familiar form used for indoor service. It is 
modified somewhat to adapt it for outdoor service. When in- 
stalled, the regulator with proper setting of the primary relay, 
will hold the voltage at the point where it is located at a pre- 
determined value. Hence a line drop compensator and trans- 
formers are usually unnecessary. An outdoor type voltage 
transformer must be provided and also a low voltage alternating 
current circuit for the operating motor. 

This regulator has the advantage that all the accessories are 
mounted in one compartment with all the interior wiring com- 
plete when the regulator is shipped. 

This regulator is designed for 10 percent. regulation on 2300-volt 
feeder circuits, and is furnished in four standard sizes, 5%, II, 
1714, and 23 kva; these ratings correspond to 25, 50, 75, and 100 


ampere feeders. 
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SPARTAN PORCELAIN CURRENT TAP 


The Spartan porcelain current tap was designed to provide a 


connection for fan motor, heating pad, or other current-consum- 


ing device in a room where there is no convenient receptacle— 
and where the electric lamp must be retained at its original loca- 
tion. It is manufactured by the Bryant Electric Co., of Bridge- 
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port, Conn. It is a ready-wired socket adapter with a slotted 
receptacle in its side, for cap or plug. One end of its body is 
fitted with standard screw plug—just like a regular lamp base— 
the other end is designed to receive a standard medium base 
lamp. Thus a lamp may be removed from its socket, the Spar- 
tan tap put in its place, the lamp screwed into the outer end of 
the tap, and the other device connected in circuit. 
It can be furnished for multiple or series connection. 
+ + + 


GENERAL ELECTRIC WIRING DEVICES 


The General Electric Co., Schenectady, N. Y., announces a 
new line of wiring devices. This line includes twin outlet 
separable attaching plugs, multi-catch pull socket attaching plug, 
and porcelain locking socket and receptacle. All three are 
shown herewith. By the use of the porcelain twin outlet separ- 
able attaching plug two portables equipped with “Standard” caps, 
can be used in the same outlet. A feature of this improved 
plug is length of the stem which is of sufficient length to enable 
the device to be screwed into a socket, or receptacle, having a 
shade attached. 

The multi-catch pull socket and swivel attaching plug with 
current tap can be screwed into a socket and an electrical por- 
table such as fan motor, piano lamp, etc., attached by means of 
a current tap without the loss of the light in the outlet and at 


— 
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Multi-catch pull socket and swivel attaching plug. General 
Electric Co., Schenectady, N. Y. 
Twin outlet separable attaching plug. General Electric Co., 
Schenectady, N. Y. 


Porcelain locking socket and receptacle. General Electric Co., 

Schenectady, N. Y 
the same time the advantage of a pull socket is gained. 

The new improved line of porcelain locking sockets and re- 
ceptacles is for use in places where the socket is exposed to 
corroding influences such as acid fumes, moisture, etc. 

A lamp installed out of doors, in the cellar, or some similar 
place, is likely to be stolen, hence the need of the locking socket. 
Sockets installed in such places are apt to be subjected to cor- 
roding influences, requiring the use of porcelain locking sockets. 
These sockets take the standard G-E locking socket interiors 
and are therefore interchangeable in porcelain and metal shells. 

The principle design is such that when the key is removed 
the lamp swivels freely, preventing injury to either the lamp 
base, or the socket, if an attempt is made to remove the lamp 
without the key. 

The receptacles are furnished in both key and keyless types. 
with bases for cleat, concealed and molding work as well as 
bases for 3½ in. and 4 in. outlet boxes. Caps, bodies, and bases 
are interchangeable. 
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ELECTRICAL 


—. @MOORE®@ 


WIRE ROPE 


TLusulate d Blectric Wire. 


If you want the best quality and service in 
Insulated Electric Wire COME TO US. 
You will find our prices reasonable and we are 
prepared to make prompt shipment. 


MADE BY ALFRED F. MOORE, a br nt 


John A. Roebling’s 


Southern Representation 
Sons Company 


BRANCHES Trenton, N. J. Chattanooga Armature Works 
Philadelphia, Pittsbergh, Clevelesd, Chattanooga, Tenn. 
11 5 les Angeles, Seattle, Portiend, Ore. £ 


For 30 Years the Standard 
—— Wi HORDARSON 


Bare Copper Wire 


Slow Burning Weatherproof RANSFORMERS 
Railway Feeder Wire 


Slow Burning Wire FOR EVERY PURPOsS E 


Phillips Wire Co. THORDARSON ELEC. MEG. CO.cuicaco 


Mexican Branch 
j Cla Mexicana de Alambre “Philips.” Mexico City 


ONE MILLION 


— om | Trade-Mark Record Cards 


on File at 


- 
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S fee Mida’sTrade-Mark Bureau 
2 E CHICAGO - 
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i — 14 The most complete Trade-Mark and Copy- 
of igh ae 


right Record in existence. This file contains 
all the Trade-Mark Records that are on file at the 
U. S. Patent Office, at Washington, besides hund- 
reds of thousands of non-registered trade-marks 
that have important common-law rights. 


Free Search Offer 


By pedal ue with the publisher of this magazine 
we will make immediate search and report on any. number 


of trade-mark names, brands or designs submitted to us through the 


publisher. Enclose list or proofs in an envelope marked for us, mail 
to the editor, and he will forward to us. 


MIDA’S TRADE-MARK BUREAU (Esr. 1889, 


(Only United States Patent Office Practice Handled) 
Rand-McNally Bldg., CHICAGO. 
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STANDARD for Service 


We offer you a complete line of 
high grade electric wires, cables 
and cable accessories, guaranteed 
by over 35 years specialized ex- 
perience in the manufacture and 
installation of such products. 


Standard 
Underground Cable Co. 


Pittsburgh, Pa. 


Branch offices in all principal cities 
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Are You Inte rested 


in the Economical 


Use of Oil? 


Our Skilled Railway Mechanics will 

study your road and inspect your 

machinery, cars and tracks; and, in 

fact, go into every detail of lubrica- 

tion. After such inspection, we will 

guarantee cost of lubrication per 

thousand miles and per thousand 

kilowatt hours. Upon request we 

will be pleased to furnish further in- ` 
formation. 


PRUDEN CE Sells Galena-Signal Oil Co., 


Franklin, P 
These Guards for Y ou nen cee 


Thousands of lamps are Fon 
needlessly exposed to breakage — 
and theft—make your bid for 
this mighty market by offering 
the simple preventive of 
“Loxon Guards.” 

A special key secures the 
guard in place—only the pos- 
sessor of the key can get at 
the lamp. 

“Loxon Lamp Guards” are 
low in cost to the user and re- 
markably profitable for the 
dealer, jobber or central sta- 
tion to handle. 

Talking “prices” will con- 
vince you—ask today for prices 
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NO MORE SOLDERED JOINTS 
WHEN YOU USE 


NOTORCH 


SOLDERLESS CONNECTOR 
List 5c each 


This connector does away with the slow and unsatisfac- 


and catalogue. tory method of soldering joints in junction boxes, con- 
e dulet fittings, cleat wiring and lighting fixtures, and can be 
McGill Mfg ‘ Company used behind shallow plates on ornamental wall brackets. 
à Merely scrape the wire insulation, insert ends in the 
1 e A 
39 Oak Street Valparaiso, Ind ‘‘NOTORCH," and tighten up the set screws. 


' YAGER’S 6 


‘Completed Joint, ready for tape 


TRADE 9 , 
palga : FIXTURES connected with ‘‘NOTORCH ” connectors 
AG E N S Have you tried YAGER'S SOLDER- can be easily and quickly installed, and also removed by 

| screw top can container? Same price loosening the screws without having to cut and thus 
REG. U.S. PAT. OFF i as for the bottles. Packs better; ships shorten the outlet wires. 


NOS. 47264 & 83460 “a, lighter; keeps its dry granular salt . 
| Approved by the National Board of Fire Underwriters 


SOLD lii 4 form, and will not corrode. Ask to 
ER | N G | see YAGER'S in its new dress. It does for a capacity of 17 amps %%% Ad ton motor 


the work for others. It will do yours, 

Use YAGER’S SOLDERING PASTE leads up to 4 H. P 
in collapsible tubes for your kit; in tin 
boxes for the bench. Yager's Paste 
means no waste. 


ALEX. R. BENSON CO. 


Columbia Metal Box Co. 


HUDSON, N. v. 144th Street, cor. Canal Place, New York, N. Y. 


f 
~ 
e 
— 


THE 
LABOR SAVING 


FEATURES 


WITH WHICH 


PANELBOARDS 


and CABINETS 
Are Regular! 
EQUIPPED. 


WILL INTEREST YOU 


Catalog mailed on request 


FRANK ADAM ELECTRIC Co. 
ST. LOUIS, MO. 


PERFORATED METALS 
for 


ALL PURPOSES 


Such as 


Ventilation 

Electrical Devices 
Phosphate Screens Sugar, Flour and Rice Mills 
Coal Screens vurfacing for Sand Rolls 


Send for Metal Sample Plate and Circular 


ERDLE PERFORATING CO. 


165 York Street 
ROCHESTER, N. Y. 


PLATINUM 


Purchased or Exchanged 


We will buy any platinum scrap you may have on hand, 
er exchange it for 


BAKER STANDARD QUALITY 


Wire, Sheet, Foil, Platinum Rivets 
Platinum BT Conch. 


Write for Catalog. 


BAKER & CO., INC. 


C. O. BAKER, Pres. C. W. BAKER, V. P. 


New York Office: NEWARK, N. J. 


CHURCH ST. 


Cotton Seed Oil Mills 
Cotton Gins 


STREET LIGHTING FIXTURES 
ead 


Ornamental Lighting Poles 
Pole Arms 
Mast Arms Counterweights 
Malleable Iron Brackets & Pins 
Send for Catalog and Prices 


RADY ELECTRIC & MFG. CO. 
THE B ad BRITAIN, CONN. 


TECHNICAL JOURNAL CO. 


Woolworth Bids. 
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This Wire Reel 
and Meter 


wil} save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
for wire, and for ca- 
ble or flexible conduit 
Write for full particu- 
lars and prices. 


Minneapolis Electric 
& Construction Co. 
Minneapolis, Minn. 


You Take No Chance 


in placing your 
Orders for Electrical Supplies 
| with 


Southern Electric Co. 
BALTIMORE, MD. 
Distributors of G. E. quality material. 


„Highest Quality Goods — Uniformly Low Prices 
Prompt Shipments” 


FOR SALE 
Equipment for one twenty-seven ton 
ice making plant consisting of 


1—15 x 30 engine direct connected to a 12 x 24 
Vilter compressor. 
400—300-pound ice cans. 
2—66 x 16 boilers. 


In fact everything to make up a complete ice 
plant. 


This equipment has only been in service six months 
and was originally installed in the summer of 1914. 
Equipment isready for immediate delivery, a thing 
which practically no manufacturer can promise at 
this time. 


If interested, address, 


HUBBARD ICE & COAL COMPANY 
Cedar Rapids, lowa 


IMMEDIATE DELIVERY 


Two 227-hp. Class E, No. 18 Stirling Boilers, 150 
Ib. pressure; good condition. 

One heavy-duty, cross- compound Buckeye Engine, 
125 r. p. m., 680 hp., direct connected to 

One 450-kw. Westinghouse Rotating Field Genera- 
tor, 6600 volts, single phase, 25 cycle, with ex- 
citer. 

Condensers, boiler, feed pumps and feed-water 
heater. l 


Fort Wayne & Decatur Traction Company 
Fort Wayne, Ind. 
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THE CLEARING HOUSE 


Advertisements on this page 5 cents a word. No advertisement accepted for less than $1.00. Electrical 
Engineering reserves the right to open all letters addressed in its care und agrees to forward 
only answers that are germane to the product or subject advertised. 


FOR SALE 


FOF SALE—Foreign rights and units 

of machinery for a new process of 
repairing electric lamps (bulbs). Few 
foreign countries rights already sold. 


Write for full particulars and contracts 


to F. C. R, ELECTRICAL ENGINEERING, 
Woolworth Bldg., New York. 


‘TEAM APPARATUS FOR 

SALE—1 30 in. Cochrane Oil 
Separator. 2 Westinghouse Ma- 
chine Co.’s 6% x 6 Vertical En- 
gines complete with governors and 
direct connected to size 8 Alberg- 
er Centrifugal pumps both mount- 
ed on common bedplate. 

1 Ideal Engine 1514 in. bore and 
14 in. stroke, double fly wheel 14% 
in. face on eccentric end of crank 
shaft, 12 in. face on opposite side. 

1 American Blower No. 8 with 
pulley 9 in, diameter, 7 in. width. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


TEAM MATERIALS FOR 

SALE — Large quantity of 
new standard cast iron flanged fit- 
tings including tees, crosses or 
four way tees, elbows, side outlet 
elbows, off-set, taper reducers, 
short sections of pipe-gate valves, 
check valves in 2-3-4-5-6-8-10 and 
12 in. sizes. 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


LECTRICAL MATERIALS 

FOR SALE: 

140 ft. 4 in. Iron Conduit (New) 

40 ft. 1½ in. Iron Conduit 
(New). 

250 ft. 1% in. Iron Conduit 
(New). 

250 ft. 1 in. Iron Conduit 
(New). 

Can make immediate delivery. 
Price upon application. Wiscon- 
sin-Minnesota Light and Power 
Company, La Crosse, Wis. 


POSITIONS OPEN 


ANTED: First-class electrician 
who can repair motors, replace 
coils, wiring, and general electrical 
work around manufacturing plant. 
Apply stating age, reference and sal- 
ary expected. Address Halifax Paper 
Corporation, Roanoke Rapids, N. C. 


\ ANTED: Electrical furnace man, 

competent to construct and op- 
erate furnaces for smelting ferro-al- 
loys. Laboratories located in suburbs 
of New York. Permanent position 
and immediate employment. Appli- 
cation should state school, experience, 
age and salary last worked for and 
expected. Address: R. L. C., care 
ELECTRICAL ENGINEERING, Woolworth 
Bldg., New York City. 


——— Üm¹èa—ᷣ—: 
. WANTED: French 

electrical engineer having large 
established clientele desires direct 
agency for France of firms having 
large outputs of general equipment, 
dynamos and motors, circuit-breakers, 
conductors, meters, etc., as well as 
home labor-saving devices: irons, 
dryers, massage outfits, percolators, 
etc. Headquarters in the heart of 
Paris, near the Opera. Write E. A. 
B., Room 444, 14 Philipps Square, 
Montreal. 


ce 
W ANTED—Draughtsmen-Electrical— 

Familiar with power plant and 
substation work. Applicants should 
state full personal and technical qualifi- 
cations, including education, experience, 
character of past and present positions, 
and salary desired. Address Mr. E. B. 
Severs, 315 Arch St. Philadelphia, Pa. 


Part Interest For Sale 
HREE-FIFTHS interest in paying 
light plant. For particulars address 

W. S. Dawson, Cordon, Texas. 


FOR SALE 
40-K.W. Generator Garwood Type 
3-Wire System. 125-250 Volts 
Speed 275 Revolutions. 
Switch Board 1-panel with instru- 
ments marble type. 
All in first elass condition 
Address: 


THE PASTIME AMUSEMENT CO., 
17 S. High St., Columbus, Ohie 


Slow Speed Motors 


90 HP Diehl, 240 V., D. C., Speed 460 RPM. 
75 HP Diehl, 230 V., D. C., Speed 340 RPM. 
50 HP Diehl. 240 V., D. C., Speed 200 RPM. 
1% HP Diehl, 280 V., D. C., Speed 100 
RPM. 
HUGH W. DYAR 
110 So. Dearborn St., Chicago, III. 


FOR SALE 


GAS ENGINES 


For Natural Gas - Illuminating Gas 
or Disti late 


1 100 H. P. Weber Engine 
2 150 H. P. Rathbun Jones Engines 
For Producer Gas 
2 100 H.P. Rathbun Jones Engines 
Smith Gas Producers 


All machines perfect condition 


A. H. COX & Co., Inc. 


30 7. 309 First Ave. So. Seattle, Wash. 


FOR SALE 
50 K. W., 115 volt D. C., 


Diehl Generator 


470 r. p. m., in excellent condition, 
complete with rails, pulley, switch- 
board, volt-meter, ammeter, 
switches, etc., 3500, FOB, Wil- 
liamsport, Penna. 


KEYSTONE IRON & METAL CO. 
WiHiamsport, Penna. 


Immediate Delivery 


50 KW. 125 volt, G.E. genera- 
tor, 6 pole 280 RPM. direct con- 
nected to a 13 x 12 G.E. ideal 
engine. 

10 KW. 125 volt, G.E. genera- 
tor, direct connected to an 18 
HP. Metz & Weiss kerosene en- 
gine. 

400 KVA. 3 phase, 60 cycle, 
480 volts, Westinghouse alter- 
nator. 400 RPM. 

125 KW. 3 phase 60 cycle, 
2300 volts, G.E. alternator. 

75 KW. 3 phase, 60 cycle, 440 
volts Westinghouse alternator. 

2-100 HP. 110 volt, Holtzer- 
Cabot D.C. motors. 

Large stock of smaller sizes. 


JOSEPH MYERSON 
270 Commercial Street 
BOSTON, MASS. 
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DIRECTORY OF CONSULTING ENGINEERS 


ARCHITECTS and CONTRACTORS 


The Arnold Company 


ENGINEERS—CONSTRUCTORS 
ELECTRICAL—CIVIL— MECHANICAL 


10S South La Salle Street 111 Broadway 
CHICAGO NEW YORK 


STONE & WEBSTER 


Industrial Plants and Buildings, Steam Power Stations, 

Water Power Developments, Substations, Gas Plants, 

Transmission Lines, Electric and Steam Railroad Work. 
NEW YORK BOSTON CHICAGO 


THE J-G-WHITE COMPANIES 


FINANCIERS O ENGINEERS 
MANAGERS „N OPERATORS 
43 Exchange Place e NEW YORK 
CHICAGO l LONDON 


H. M. BYLLESBY & COMPANY 
ENGINEERS 
Washineton 
Finance, Construct and Operate Electric Light, 
rties 


Purckece 
Gas, Street Raliway and Waterpewer Prope 
end Reports. Utility Securities bought and sold 


C. W. Edwards, C. Z.. M. K. W. H. Dins nel, M. E. 


EDWARDS S. DINSPEL 
Designing and Consulting Engineers 


AEOLIAN HALL 
33 West 42nd St. NEW YORK CITY 


Telephone $074 Murrsy Hill 


HUGH L. COOPER & CO. 
GENERAL HYDRAULIC ENGINEERING 
Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants 
101 Park Avenue New York 


SANDERSON & PORTER Electrical Testing Laboratories 


ENGINEERS Electrical Department 
Tests and investiga of electrical instrum a 
CHICAGO NEW YORK SAN FRANCISCO ae den of electrical material and re at = 
72 West Adams St. $2 William St. Nevada Bank Bldg. tories. Tests and investigations made anywhere. 


Photometrical Department 
Photometrical tests of all forms of commercial illuminants. Illu- 
mination tests made anywhere, indoors or ou 
General Testing Department 
i ical tests. Coal and ash analyzed. 


Your Professional Card 


in this space reaches over eight thous- 
and possible users of your services 
—rates on request. 


Mechanical tests. Chemical 
rapa tested. Tensile, compression and torsion tests of structural 


engineering mate 
80th Street and East End Avenue 
New York, N. Y. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid-up Capital and Surplus, $19,000,000 
71 Broadway, New York 


a in Proven Electric Light, Power and Street Railway Bonds and Stocks. 


— 
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CLASSIFIED INDEX 


INDEX TO ADVERTISERS PAGE 76 


AIR BRAKES 

Allis-Chalmers Mfg. Co., Milwaukee. 
AIR COMPRESSORS 
Allis-Chalmerse Mfg. Co., Milwaukee. 
AIR WASHERS 

Spray Engineering Co., Boston, Mass. 
ALARMS, Fire 


Benjamin Elec. Mfg. Co., Chicago, III. 
Palmer Nec. Mfg. Co., Boston, Mass. 
Western Electric Co., New York City. 


AMMETERS and Voltmeters 


Duncan Electric Co., Lafayette, Ind. 
General Electric Co., Schenectady, 


N. Y. 
nata Electrical Inst. Co., Manchester, 


nn, 

Western Electric Co., New York City. 

Westinghouse Nec. & Mfg. Oo., Nast 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


ANNUNCIATORS 
Western Electric Co., New York Oity. 


ARMATURES 


Chattanooga Armature Works, Chattan- 
ooga, Tenn. 


| ATTORNEYS, Patent 


Geo. P. Kimmel, Washington, D. O. 


BATTERY CHARGERS 
General Electric Co., Schenectady, 


N. Y. 
Westinghouse Elec. & Mfg. Co., Hast 
Pittsburgh, Pa. 


BATTERIES, Dry 


Novo Mfg. Oo., New York City. 
Southern Electric Co., Baltimore, Md. 
Western Blectric Co., New York City. 


BELLS 

Southern Electric CO., Baltimore, Md. 
Western Blectric Co., New York Oity. 
BELT DRESSING 

Dizon Crucible Co., Jos., Jersey Oity. 


-BONDS AND STOCKS 
Electric Bond & Share Co., N. Y. City. 


BOORS, Technical & Practical 


McGraw-Hill Book Co., New York Oity. 
Technical Journal Co., New Tork Oity. 


BOOSTERS 


General Electric Co., Schenectady, 


N. T. . 
Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 
BOXES, Conduit 


Columbia Metal Box Co., N. Y. Oity. 

Cutter Co., Geo., South Bend, Ind. 

Krants Mfg. Oo., Brooklyn, N. Y. 

National Metal Molding Co., 
burgh, Pa. 


BOXES, Cutout 


Adam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. Y. City. 


BOXES, Fuse 
mo Electric Oo., Schenectady, 


BOXES, Meter 
Adam Electric Oo., Frank, St. Louis. 


5 Outlet and Junction 
dam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. Y. City. 

National Metal Molding Co., Pittsburg. 


BRUSHES, Motors and Gen- 
erators a 
Oalebaugh Self-L Carbon 
Philadelphia, mo = 


Dixon Crucible Co., Joseph, Jersey City. 
— Electric COo., Schenectady, 


BRUSHES, Pneumatic. 


* 


Gpray Engineering Oo., Boston, Mass, 


ev pe 


BRUSHINGS 

National Metal Molding Co., Pitts- 
burgh, Pa. 

BUS BAR SUPPORTS 

Delta-Star Electric Co., Chicago, III. 


CABINETS 


Adam Electric Co., Frank, St. Louis. 
Columbia Metal Box Co., N. T. Oity. 
Outter Co., Geo., South Bend, Ind. 
Krants Mfg. Co., Brooklyn, N. T. 


CABLES, Aerial Power 
‘© Bee Wires and Cables. 


CABLE, Insulated 

Okonite Co., The, New York Oity. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CABLE, Steel Taped 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CABLE, Submarine and Lead 


Covered 

Hasard Mfg. Co., New York City. 
Moore, Alfred F., Philadelphia, Pa. 
Okonite Co., The, New York Olty. 
Roebling’s Sons Co., John A., Trenton. 
Rome Wire Co., Rome, N. Y. 
Standard Underground Cable Co., Pitts- 

burgh, Pa. 


CABLE, Telephone 
“ Bee Wires and Cables. 


CABLE, Underground 

Okonite Co., The, New York City. 

Roebling’s Sons Co., John A., Trenton. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

CABLE, Junction Boxes 

Standard Underground Cable Co., Pitta- 
burgh, Pa. 

CARBONS, Brushes 

Oalebaugh Self-Lubricating Carbon Oo., 


Philadelphia, Pa 
Dixon Crucible Co., Jos., Jersey City. 


a Electric Co., Schenectady, 
CIRCUIT BREAKERS 


General Electric Co., Schenectady, 
Y 


N. Y. 

Westinghouse Elec. & Mfg. Co.. Bast 
Pittsburgh, Pa. 

CLEATS 

National Metal Moulding Co., Pitts- 
burgh, Pa. 

COILS, Armature and Field 

Chattanooga Armature Works, Chattan- 
ooga, Tenn. 

COILS, Choke 


Delta-Star Electric Co., Chicago, III. 
General Electric Co., Schenectady, 
N 


8 L 
Westinghouse Elec. & Mfg. Co.. East 
Pittsburgh, Pa. 
COILS, Induction 
Thordarson Elec. Mfg. Co., Chicago. 
Western Electric Co., New York City. 
COMMUTATORS 
Chattanooga Armature Works, Ohattan- 
ooga, Tenn. 
COIL TAPING MACHINES 
Chattanooga Armature Works, Chattan- 
ooga, Tenn. 
COMPOUNDS, Boiler 
Dixon Crucible Co., Joseph, Jersey City. 


CONDENSERS 


Allis-Chalmers Mfg. Co., Milwaukee. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


CONDUCTORS, Armored 

National Metal Molding Co., Pittsburgh. 

Roebling’s Sons Co., John A., Trenton. 

Youngstown Sheet & Tube Co., Youngs- 
town, Obio. 


CONDUIT FITTINGS 


Columbia Metal Box Co., N. Y. City. 
National Metal Molding Co., Pittsburgh. 
Youngstown Sheet & Tube Co., Youngs- 
town, Ohio. 
CONDUIT, Flexible 
ays Circular Loom Co., New York 
ty. 
National Metal Molding Co., Pittsburgh. 
Tubular Woven Fabric Oo., Pawtucket. 


CONDUIT, Interior 


say ra Circular Loom Co., New York 
ity. 

American Conduit Mfg. Co., Pittsburgh. 
National Metal Molding Co., Pittsburgh. 
Tubular Woven Fabric Co., Pawtucket. 
Youngstown Sheet & Tube Co., Youngs- 

town, Ohio. 
CONDUIT, Rigid 


err Circular Loom Co., New York 

ty. 

Nationa] Metal Molding Co., Pittsburgh. 

Youngstown Sheet & Tube Co., Youngs- 
town, Ohlo. 


CONDUIT, Underground 
Write to Ad. Editor. 
Connectors and Terminals 
Dossert & Co. 


CONSTRUCTION Material 
Southern Electric Co., Baltimore, Md. 


CONTROLLERS 


Allis-Chalmers Mfg. Co., Milwaukee. 
General Electric Co., Schenectady, 


N. Y. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 
COOKING 


Electrical 


** See Heating Apparatus, Electrical 


COOLING SYSTEMS, Air 
Spray Engineering Co., Boston, Mass. 


CORDS 


Moore, Alfred F., Philadelphia, Pa. 
Samson Cordage Works, Boston, Mass. 


Standard Underground Cable Co., Pitts- 


burgh, Pa. 
CORD, Arc Lamp 
Samson Cordage Works, Boston, Mass. 


CORD, Flexible 


General Electric Co., 
N. Y. 

Okonite Co., The, New York City. 

Roebling’s Sons Co., John A., Trenton. 

Samson Cordage Works, Boston, Mass. 

Southern Electric Co., Baltimore, Md. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CORD, Telephone 


Moore, Alfred F., Philadelphia, Pa. 
Standard Underground Cable Co., Pitts- 
burgh, Pa. 


CORD, Trolley 
Samson Cordage Works, Boston, Mass. 


CROSS-ARMS 
Southern Exchange Co., The, New York 


Schenectady, 


City. 
Western Electric Co., New York City 


CUT-OUTS 

Brady Elec. & Mfg. Co., New Britain, 
Conk. 

Cutter Co., Geo., South Bend, Ind. 

General Electric Co., Schenectady, 


N. T. 
Palmer Electric Mfg. Co., Boston. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


DYNAMOS AND MOTORS 
(Second Hand) 


eae Electric Machine Co., Atlanta, 


Chattanooga Armature Works, Chattan. 
ooga, Tenn. 


APPARATUS, 


ELECTRICAL REPAIRING 


Chattanooga Armature Works, Chatta» 
ooga, Tenn. 

ELECTRIC FIXTURES 
Adam Bilectric Co., Frank, St. Louis. 
Benjamin Electric Mfg. Co., Ohicago. 
Cutter Co., Geo., South Bend, Ind. 
Luminous Specialty Co., Indianapolis.. 
Southern Blectric Co., Baltimore, Md. 
ENGINES, Gas and Gasoline 


Allis-Chalmers Mfg. Co., Milwaukee. 
General Electric Co., Schenectady. 


555 Machine Co., E. Pitts 
burgh, Pa. 
ENGINES, Steam 


Allis-Chalmers Mfg. Co., Milwaukee. 
Westinghouse Machine Co., D. Pitte- 
burgh, Pa. 


ENGINEERS, Consulting 


Sanderson & Porter, N. Y. City. 

Stone & Webster Engrg. Oorp., Bos 
ton, Mass. 

White & Co., J. G., New York City. 


ETCHING SOLUTION 
Union Electric Co., Pittsburgh, Pa. 


FANS, Exhaust 

Peerless Electric Co., The, Warren, 0 
Robbins & Myers Co., Springfield, Ohio. 
Southern Electric Co., Baltimore, Md. 
Star Fan & Motor Works, Newark. 
Western Electric Co., New York City. 
Westinghouse Hlec. & Mfg. Oo., Bast 

Pittsburgh, Pa. 


FAN MOTORS 


goet mectrio Oo., Schenectady. 


Peerless Electric Co., The, Warren, 0 

Pittsburgh Elec. Specialties Oo., Pitts. 
burgh, Pa. 

Robbins & Myers Co., Springfield, Onie 

Southern Electric Oo., Baltimore, a. 

Star Fan & Motor Works, Newark. 

Western Electric Co., New York City. 

Westinghouse Elec. & Mfg. Co., Mast 
Pittsburgh, Pa. 

FIBRES 


Continental Fibre Oo., Newark, Deia. 

Standard Underground Oable Oo., Pitts 
durgh, Pa. 

FINANCIAL . 

Hlectric Bond & Share Oo., N. T. City. 


FIXTURES, Lighting 


Adam Electric Co., Frank, St. Louis. 
Benjamin Elec. Mfg. Co., Chicago, III 
Cutter Co., Geo., South Bend, Ind. 
Luminous Specialty Co., Indianapolis. 
Southern Electric Co., Baltimore, Md. 


FRICTION Tape and Cloths 
Okonite Co., The, New York City. 


FROSTING SOLUTION 
Union Electric Co., Pittsburgh, Pa. 


FUSES, Electric 


Daum Co., A. F., Pittsburgh, Pa. 
Delta-Star Electric Co., Chicago, III 
Economy Fuse & Mfg. Co., Chicago. 
General Electric CO., Schenectady. 


PRA Electric Co., New York Oity. 
FUSES, Refillable 
Economy Fuse & Mfg. Oo., Chicago, mM. 
FUSE BOXES 

„ See Boxes—Fuse 
GAS ENGINES 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 


GENERATOR BRUSHES 
Ne See Brushes—Motor and Genera. 
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THE NORTON 


(D’Areonval Type) 
SWITCHBOARD INSTRUMENTS 


\ NORTON ELECTRICALINSTRUMENT C 
=) 


NORTON Prompt 
Instruments Service and 
represent Satisfaction 
°p Guaranteed 
QUALITY, It will pay 
ACCURACY and you to write 
DURABILITY for Discounts. 


Norton Electrical Instrument Co. 


MANCHESTER, CONN., U. S. A. 


We are prepared to make small and large 


Gray iron 
Castings 


and do 


SPECIAL MACHINE WORK 
FOR THE TRADE — 


Correspondence solicited and prices gladly furnished 


THOMASVILLE IRON WORKS 


Thomasville, Ga. 
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GENERATORS and Motors 
Allis-Chalmers Mfg. Co., Milwaukee, 


is. 
5 Electric Co., Schenectady, 
N 


Robbins & Myers Co., Springfield, O. 

Southern Electric Co., Baltimore, Md. 

Western Electric Co., New York City 

Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. . 


GLOBES, SHADES, Etc. 
General Electric Co., Schenectady, 


GRAPHITE 

Dixon Crucible Co., Jos., Jersey City 
HAND LAMPS, Electric 
Southern Electric Co., Baltimore, Md. 


HANGERS, Cable 


Standard Underground Cable Co., Pitts- 
burgh, Pa. 


HEATING Apparatus, Elec. 
N Electric Co., Schenectady, 


Russell Electric Oo., Chicago, Ml. 


Western Nlectric Co., New York City 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


HOISTS, Electric and Steam 
eee Mfg. Co., Milwaukee, 


HYDRAULIC MACHINERY 
n Mfg. Co., Milwaukee, 


INDICATORS 


Duncan Electric Co., Lafayette, Ind. 
General Electric CO., Schenectady, 


N. Y. 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


INSTRUMENT, Electrical 


Duncan Elec. Mfg. Co., Lafayette, Ind. 

ages Electric Co., Schenectady, 

Norton Electrical Inst. Co., Manches- 
ter, Conn. 

Western Electric Co. New York City 

Westinghouse ee & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Bilectrical Inst. Oo., Newark 


INSULATORS 


Brookfield Glass Co., New York City 

General Electric Co., Schenectady, 
N. Y. 

Locke Insulator Co., Victor, N. T. 

Westinghouse Elec & Mfg. Oo., East 
Pittsburgh, Pa. 


INSULATING MATERIAL 


Brookfield Glass Co., New York City 

Continental Fibre Co 

General Electric Co., Schenectady, 
N 


* Y. 
Moore, Alfred F., Philadelphia, Pa. 
Okonite Co., The, New York City 
Standard Underground Cable Co., Pitta- 
burgh, Pa. 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATOR PINS 

Southern Exchange Oo., The, N. Y. O. 
IRONS, Electrical 

* Electric Co., Schenectady, 


Southern Electric Co., Baltimore, Md. 
Westinghouse Elec & Mfg. Oo., Bast 
Pittsburgh, Pa. 


LAMP CORD 


„ Boston, Mass. 
Standard Underground | Cable Oo., Pitts- 
burgh, 


LAMP GUARDS 

McGill Mfg. Oo., Valparaiso, Ind. 
LAMPS, Carbon Arc 

Semel Electric Oo., Schenectady, 


Western Electric Co. New York City 
Westinghouse Elec & Mfg. Oo., Bast 
Pittsburgh, Pa. 


LAMPS, Flaming Arc 
— Electric Co., Schenectady. 


T. 
Wester Electric Co. New York City 
Westinghouse Elec & Mfg. 


Oo., Hast 
Pittsburgh, Pa. 


LAMPS, Incandescent 
Boston Economy Lamp Div., Danvers, 


Mass. 


Hygrade Lamp Co., Salem, Mass. 
3 Electric CO., Schenectady, 


National Lamp Works, Nela Park, 


Cleveland, Ohio 


Southern Electric Oo., Baltimore, Md. 


Western Electric Co. New York City 
Westinghouse Elec. & Mfg. Oo., Bast 
Pittsburgh, Pa. 


Westinghouse Lamp Co., N. T. Oty 


LAMPS, Miniature 


General Electric Co., Schenectady. 
N. Y. 
Southern Electric Co., Baltimore, Mê. 


LAMPS, Vapor 
ia a Electric Oo., Heede. 


LANTERNS, Electric 

Southern Electric Co., Baltimore, Mé. 
LEAD-COVERED WIRES 
cere Electric CO., Schenectady, 


Okonite Co., The, New York City 
Roebling’s Sons Co., John A. Trenton, 
N. J. 


Standard Underground Cable Oo., Pitts 
burgh, Pa. 

Western Electric Co. New York G 
LIGHTING SYSTEM 

Schug Elec. Mfg. Oo., Detroit, Mich. 
LIGHTNING ARRESTERS 
Delta-Star Electric Oo., Chicago, II. 
are Electric Co., Schenectady 


N. e 
Westinghouse Elec & Mfg. Co., Hast 
Pittsburgh, Pa. 


LINE MATERIAL 
cern Electric Co., Schenectady. 
Western Electric Co. New York (ity 


Westinghouse Elec & Mfg. Co., Mast 
Pittsburgh, Pa. 


LUBRICANTS 


Calebaugh Self-Lubricating Carbon 60. 
Inc., Thiladelphla, Pa. 

Dixon Crucible Co., Jos., Jersey City. 

Galena Bignal Of) Co., Franklin, Pa. 


MACHINERY GUARDS, 
Perforated 
Erdle Perforating Co., Rochester, N. 1. 


MACHINE SHOP Lighting 
. Electric Co., Hoboken. 


MAGNET WIRE 


American Steel & Wire Co., N. Y. d. 
Hazard Mfg. Co., New York 1 
Moore, Alfred F., Philadelphia, Pa. 
. Sons Co., John A., Trenton. 


Standard Underground Cable Oo., Pitte 
burgh, Pa 


Western Electric Oo. New York Otty 


MECHANICAL STOKERS 
Westinghouse Machine Co., R. Pitts 
burgh, Pa. 


MERCURY RECTIFIERS 
Cooper-Hewitt Electric Co., Hoboken, 


METAL, Perforated 

Erdle Perforating Oo., Rochester, N. Y. 
METAL PUNCHING 

Erdle Perforating Co., Rochester, N. Y. 
METALS 


American Platinum Works, Newa 
METERS 


pg Electric Mfg. Co., Lafayette, 
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3 Electric CO., Schenectady, 


Norton Elec. Inst. Oo., Manchester 


Conn. 
Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 
Weston Elec. Inst. Co., Newark, N. J. 
MINING MACHINERY 
ees Mfg. Co., Milwaukee, 
General Electric Co., Schenectady, 
MOLDING, Metal 
National Metal Molding Oo., Pitts- 


MOTORS 
1 See Generators and Motors 


MOTORS, Small 
Jewell Electric Co., Chicago, Il. 
Wisconsin Elec. Co., Milwaukee, Wis. 
OILS 

“ Bee Lubricants. 
OILS, Illuminating 
Galena Signal Oil Co., Franklin, Pa. 
OZONIZERS 


Per Electric Co., Bchenectady, 


EERE 3 & Mfg. Co., Rast 
, Pittsburgh, 

PAINTS, 5 

“a Blectric Oo., Schenectady, 


mau Mrz. Oo., Valparaiso, Ind. 
Underground Cable Oo., Pitts- 


PANELBOARDS 


Adam Electric Co., Frank, St. Louis 
Gelumbia Metal Box Co., N. Y. City 
Oatter Oo., Geo., South Bend, Ind. 
5 Electric Co., Schenectady, 
Krants Mfg. Co., Brooklyn, N. T. 
Western Electric Co., New York City 
Westinghouse Elec & Mfg. Oo., Bast 
Pittsburgh, Pa. 


5 
P. Kimmell, Washington, D. O. 
PERFORATED METALS 
Dale Perforating Co., Rochester, N. T. 
PHOTOMETER Standards 
Mlectrical Testing Laboratories, New 
York ity 


PINS, Iron 

Geuthern Exchange Oo., The, N. T. O. 
PLATINUM 

American Platinum e Newark. 
Baker & Co., Newark, J. 
PLUGS, Flush & Recepiaciés 


Adam Bilectric Co., Frank, St. Louis 
Benjamin Blec. Mfg. Co., Chicago, III. 
Outter 2 Geo., South Bend, Ind. 
Daum, A. F., Pittsburgh, Pa. 

5 Electric Co., Schenectady, 


Aa 

3 Metal Molding Co., Pitts- 
burgh, Pa. 

Westinghouse oo & Mfg. Co., East 
Pittsburgh, 

POLES, 5 Street 


gpd Elec. & Mfg. Co., New Britain, 


POLES, Brackets, Pins, Etc. 
ge Elec. & Mfg. Co., New Britain, 
8 Glass Co., New Tork phd 
Southern Exchange Co., The, N. 
Western Electric Co., New York ape 
POT-HEADS 

ae Elec. & Mfg. Co., New Britain, 


Okonite Co., The, New York City 
goers Underground Cable Co., Pitts- 


PRODUCERS, Gas 


Westinghouse Machine Co., EB. Pitts- 
burgh, Pa 


PUMPS 
ars Chalmers Mfg. Co., Milwaukee, 


RAIL BONDS 


American Steel & Wire Co., N. T. 
“oe Blectric Co., 5 


Roebling’s Sons Co., John A., Trenton, 
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RECEPTACLES 
See Sockets 


' | RECTIFIERS 


Electric Co., 


. Schenectady, 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

REELS 

Minneapolis Elec. & Cons. Co., Minn- 
eapolis, Minn. 

REFLECTORS 

Cutter Co., Geo., South Bend, Ind. 

Erdle Perforating Co., Rochester, N. Y. 

General Electric Co., Schenectady, 
N. 1. 


We 5 e & Mfg. Co., East 
Pittsburgh 


RESISTANCE RODS 
Dixon Crucible Co., Jos., Jersey City 
RESISTANCE UNITS 


Dixon Crucible Co., Jos., Jersey City 
General MNMectrie Co., Schenectady, 


N. Y. 
RES WIRE 


RHEOSTATS 


Erdle Perforating Co., Rochester, N. Y. 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Elec & Mfg. Co., Kast 
Pittsburgh, Pa. 


ROSETTES 
National Metal Molding Co., Pitts- 


burgh, Pa. 
SCREENS AND SIEVES, 


Perforated 
Erdle Perforating Co., Rochester, N. Y. 
SEARCHLIGHTS 


Cutter Oo., Geo., South Bend, Ind. 

General Blectric Co., Schenectady, 
N. X. 

Western Blectric Oo., New York City 

SEWING Machine Motors 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 

Wisconsin Elec. Co., Milwaukee, wis. 


SOCKETS and Receptacles 


Benjamin Elec. Mfg. Oo., Chicago, III. 
Cutter Co., Geo., South Bend, Ind. 
General Blectric Co., Schenectady, 


N gece Molding Co., Pitts- 
burgh, P 
SOCKETS, Turndown 


Benjamin Elec. Mfg. Oo., Chicago, III. 
* Electric Co., Schenectady, 


SOLDERING IRONS 
General DBlectric Oo., Schenectady, 
N 


1 Elec. Specialties Co., Pitts- 
burgh, Pa. 
Westinghouse oo & Mfg. Co., East 
Pittsburgh, 
SOLDERING MATERIAL 
R. Benson Co., Hudson, N. Y. 
SOLENOIDS 


aha Electric Co., 


STAGE Lighting Apparatus 
General Electric Co., Schenectady, 
N. Y 


STAPLES, Insulating 
American Steel & Wire Co., N. Y. O. 


Schenectady. 


o. STARTERAS & CONTROL- | 


LERS, Motor 


General Electric Co., Schenectady, 
N. Y 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

STEEL Armored Wire 

Okonite Co., The, New York City 

Roebling’s Sons Co.; John A., Trenton, 
N. J. 

Standard Underground Cable Co., Pitts- 
burgh, Pa. 

STOCKS AND BONDS 


Electric Bond & Share Co., N. Y. City 


STOVES, Electric 
« See Heating Apparatus, Electrical 


STRAINERS, Perforated 
Erdle Perforating Co., Rochester, N. T. 


This soft-hair brush 
driven at fast speed 
by the electric motor 
shakes, and thoroughly 
sweeps floor coverings 

while air suction 
draws off the 
dirt thus loos- 


% A patented, 3 
Hoover feature! 


p Does 150% to 30 
— Profit Interest YO 80 


Because of rapid turn-overs, dealers in 
cities both large and small - average 150% 
to 300% profit per year on every dollar 
invested in pushing Hoovers. 


We have the facts to prove it, viz: the names 
of the firms, their sales, their profits. 


Nationally Advertised. Live sales plans and ad- 
helps sent free each month. 4 sizes, making it 
possible to fit every purse and cleaning requirement. 
If you are well-established and are “progressive,” write: 


The Hoover Suction Sweeper Company 
Box 1806, New Berlin, Ohio, U. S. A. 


> 


THE N FOR RUBBER E INSULATION 


Okonite Quality 


is distinctive qualit 
It means distinctively 
superior service 
wherever Okonite 
Insulated Wires 
and Cables are 


employed. 


THE OKONITE Co. 


501 Fifth Ave. 
New York 


General Electric Co., Chicago, IIl., 
General Western Agents. 
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SAMSON TURBINE WATER WHEELS 


HIGH SPEED, HIGH HORSE POWER, HIGH EFFICIENCY 
VERTICAL & HORIZONTAL DIRECTCONNECTED UNITS 


N a — Ss — — — — 


WRITE FOR BULLETIN 84 


THEJAMESLEFFEL&CD, 2rd. u. 5. 


— — —ͤEä—. — 


SALES ENGINEERS 


L. B. DOW, NC., 79 MILK STREET, BOSTON, MASS. 
COLBY ENGINEERING CO., 70 FIRST ST., PORTLAND, ORE. 
N. H. WHITE, 378 PIEDMONT AVENUE, ATLANTA, GA. 
WM. HAMILTON CO., LTD., PETERBOROUGH, ONT., CANADA 


Looseleaf Laboratory Manual 
in Electricity 


ELECTRICAL MEASUREMENTS 
AND TESTING 
Direct and Alternating Carrent 
By CHESTER L. DAWES, B. S. 


This manual is made up of a series 
of 39 loose sheets collected together 
in a binder. The material which is 
given will be found useful by every- 
one concerned with the study of 
electricity. Have this manual sent 


to you today. 


39 exercises, 8x 104, with diagrams and cuts 


Paper cover, 75 cents, net 
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RK 
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SUBSTATIONS, Outdoor 
peo Electric Co., Schenectady, 


TESTING, Electrical 


Electrical Testing Laboratories, New 
York City 


Westinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


SUPPLIES, Electrical 


Delta-Star Electric Co., Chicago, III. 
General Electric Sch 


THEATER DIMMERS 
General Electric Co., Schenectady. 


TOOLS, Linemen’s 
Western Electric Co., New York Qt 


TRANSFORMERS 
ee Mfg. Co., Milwaukee. 


N. Y. 

National Metal Molding Oo., Pitts- 
burgh, 

Western Electric Co., New York Oity 

Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Elec. Inst. Co., Newark, N. J. 


SUPPLIES, Telephone 


Southern Electric Co., Baltimore, Md. 
Western Electric Co., New York City 


SURFACING, Steel and Tin 
Erdle Perforating Co., Rochester, N. Y. 


SWEEPERS, Vacuum 


Hoover Suction Sweeper Co., New 
Berlin, Ohio ' 


Duncan Elec. Mfg. Co., Lafayette, Ina. 
Enterprise Electric Co., Warren, O. 
General Electric Co., Schenectady. 
N. Y. 
Kuhlman Electric Oo., Bay City, Mie. 
Moloney Electric Co., St. Louis, Me. 
Packard Electric Co., Warren, O. 
Pittsburgh Transformer Oo., Pittsburgh 
Thordarson Elec. Mfg. Co., Chicago 
Western Electric Co., New York Oilty 
Westinghouse Elec. & Mfg. Oo., Mast 
Pittsburgh, Pa. 
Weston Elec. Inst. Co., Newark, I. 3 


TRANSFORMERS, Bel) 
Ringing 
Southern Electric Co., Baltimere, Mê. 


Westinghouse Elec. & Mfg. Oo., Hast 
Pittsburgh, Pa. 


SWITCHBOARD Supplies 
Several Electric Co., Schenectady, 


Westinghouse Elec & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHBOARDS, Light and 
Power 


Adam Electric Co., Frank, St. Louis 
Allis-Chalmers Mfg. Oo., Milwaukee, 


TURBINES, Steam 
Allis-Chalmers Mfg. Oo., Milwauhes. 
General Wiege Co., Schenectady, 
Lede à Oo., James, Springfield, o. 
Western Electric Co., New York City 


Westinghouse Elec. & Mfg. Oo., Hast 
Pittsburgh, Pa. 


VACUUM CLEANERS 


Hoover Suction Sweeper Oo., New Bee 
lin, Obio i 
Western Electric Co., New Yesk Oby 


VENTILATORS 
Erdle Perforating Oo., Rochester, MN. ¥. 


WASHING MACHINES, 
Electric 
Western Electric Co., New Tan Oley 


WASHERS, Air 
Spray Engineering Co., Boston, Mass. 


WASHERS, Iron, Steel and 
Mica 
Erdle Perforating Oo., Rochester, N. 1. 


General Electric Oo., Schenectady, 
Y 


Krantz Mfg. Co., Brooklyn, N. Y. 

Western Electric Oo., New York City 

Westinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


SWITCHBOARDS, ’Phone 
‘* See Telephone Equipment 


SWITCHES, Flush and Snap 


National Metal Molding Co., Pitts- 
burgh, Pa. 

Southern Elec. Co., Baltimore, Md. 

Westinghouse Elec & Mfg. Co., Bast 
Pittsburgh, Pa. 


SWITCHES, Fuse 

General Electrie Co., Schenectady, 
Krantz Mfg. Co., Brooklyn, N. T. 
SWITCHES, Knife 

Adam Electric Co., Frank, St. Louis 


General Blectric Co., Schenectady, 
N. Y. 


Westinghouse Elec. & Mfg. Co., Bast 
Pittsburgh, Pa. 


SWITCHES, Oil 
— Electrico Co., Schenectady, 


WATER Wheels and Turbines 

a Mfg. Co., Milwaukee, 
8. 

Leffel & Co., James, Springfield, 0. 


WATTMETERS 
See Instruments, Electrica) 


WIRES AND CABLES 


American Platinum Works, Newark 
American Steel & Wire Oo., N. . O. 
Detroit Insulated Wire Co., Detroit 
8 Electric Oo., Schenectady, 


TAPE Hazard Mfg. Oo., New York City 


Lowell Ina, 
Okonite Co., The, New York City na, Wire Oo., Lowell, Mass. 


Moore, Alfred F. Philadelphi 
Standard Underground Cable Co., Pitts-| Okonite Co., The, New yor oie 


. Sons Co., John A., Trentos. 


Westinghouse Blec. & Mfg. Oo., Nast 
Pittsburgh, Pa. 
SWITCHES, Pole Top 


Delta-Star Elec. Co., Chicago, Mi. 
General Electric Co., Schenectady 
N. T. 


SWITCHES, Remote Control 
cade Electric CO., Schenectady, 


burgh, Pa. 
TELEPHONE Equipment 
P Rome, N. Y 
-s e. ` 


TERMINALS, Cable Southern Electric Co., Baltimore, Ma. 


Simplex Wire 
Dorsert & Co., New York City & Cable Co., Boston 


Standard Under l 
Standard Underground Cable Co., Pitts- burgh, Pa. ground Oable Co., Mitte 
burgh, Pa. 


Western Electric Oo., New York City 


Phillips Insulated Wire Co., Pawtued 
et, R. I. 


Dace MBE: 


Bi 
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f THE SURFACE WITH A GRIP! Ù 


LL standard fittings, and especially Flexsteel fittings, will grip 
securely the flat surface of Flexsteel Armored Conductors 
and Conduit. 


— 


H 
— 


f Flexsteel f 
I. This flat surface is an exclusive Flexsteel feature. Flexsteel fishes F 
1 easily, is flexible and is easy to cut and strip. 15 


Write for Bulletin 201 and sample. 


Nafional Metal Molding G 


Manufacturers of 
Electrical Conduits and Fittings 
1113 Fulton Bldg., Pittsburgh, Pa. 
Los Angeles Salt Lake City 
Francisco 


Denver 
Detrolt 


com ENS 
DSS 


Ch rtlan 
Buenos Aires Havana Manila Paris 
Canadian Distributors —CANADIANSSERERAL ELECTRIC COMPARY, Limited — 


7 


7 
a * 

r by 

« ~ 


2 


DIXON’S 
GRAPHITE 
BRUSHES 


has the insulation 
warped? 


—and caused unreliable service and 


17 


= 8 
— m, E — ——ä—c — ſ—.— — — — —— Mö — 


BAKELIT adjustments of your apparatus? 
AKELITE-DILECTO withstands a tem- 


perature of 300 F. and is impervious 


to water and acids. We guarante that 


BAKELITE - DILECTO 


Will Not Warp 


It is the perfect insulation for appara- 
tus installed in battery rooms and lo- 
cations subject to extreme changes of 
temperature. It does not deteriorate 
with age and a sheet -in. thick has a 
dielectric strength of 100,000 volts. 
Sheets, rods, tubes and special shapes. 


Our catalog and prices will interest you; write 
for them! 


The Continental Fibre Company 


Newark, Delaware 
n, 0 a Michises Ave. EW 2 Broadway 


5 
LOS ANGELES—411 So. M 
PITTSBURGH—316 Fourth A 


Are self-lubricating brushes 
that will not scratch or score 


the commutator. Sparking, 

chattering and noisy motors are 
unknown. when these brushes are 
used. 


It naturally follows that friction 
losses are reduced and that expensive 


shut-downs for commutator repairs 
are avoided. 
Drop a Aine to our Electrical 


Service Department for booklet No. 
129-M. 


Made in Jersey City, N. J., by the 


Joseph Dixon Crucible Company 
Dr Established 1827 DOE 
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CONTRACTORS 


who keep a strict cost system, find that one item 
of construction expense may be cut four-fifths by 
discarding wasteful methods for progressive ones. 
You know the frequency with which fuses blow 
during construction work. When an ordinary 
fuse blows, ìt is regarded as having done its duty 
and usually thrown away. That means that the 
costly parts of a cartridge fuse—fibre shell, metal 
parts—are discarded just because a bit of inex- 
pensive fuse metal has let go. BUT, when an 


ECONOMY Sr FUSE 


blows, it is renewed on the job at a trifling ex- 
pense to do “SAFETY FIRST” duty until anoth- 
er overload ruptures the renewal link, whereupon 
the fuse is again renewed. Result—a saving of 


eighty per cent. in fuse up-keep cost. Prove it at 
our expense. 


Write for Free Samples and for Catalog 11 


ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans St. 


CHICAGO 


Merchants and manufacturers the world over are making added 


profits and prcducing better work by frosting their lamps with 


Reg. U.S. Pat. Office 


A simple, scientific preparation that eats into the glase—is per- 
manent and beautiful—it takes but a minute and is guaranteed 
to be absolutely safe. 


Write for descriptive folder - or order a small quantity 
for test. In 2% Ib., 5 lb. and 10 ib. containers. 


UNION ELECTRIC COMPANY 
Sole Selling Agents, 
PITTSBURGH, PA. 

Canadian Sales Agents 

Northern Electric Company, Ltd. 
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MOLONEY 


TRANSFORMERS 


A bank of 25-cycle, 3- 
phase transformers ope- 
rating rotary convert- 
ors, supplying power to 
the lines of the Fort 
Dodge, Des Moines & 
Southern Railway. The 
success of these trans- 
formers in handling the 
exceptionally heavy 
duty required in railway 
work has resulted in 
many repeat orders for 
this type transformer 

| from the Fort Dodge, 
Ez 228 = Des Moines & Southern 


. eee A 2 Ry. Co. of Boone, Iowa. 


MOLONEY ELECTRIC co. 


FACTORIES: ST. LOUIS, U. S. A. and Windsor, 


| 
| DISTRICT OFFICES:— 50 CHURCH ST. 343 s. DEARBORN ST. RIALTO BLDG. 


NEW YORK CHICAGO SAN FRANCISCO 


e © You Can Boost the Prices But You Can't 
Cg Make Them Buy 


f The prohibitive rices on. G. E. controlled heating appliances that went into effect 
> September Ist will only injure that portion of the trade which lacks sufficient back- 
bone to act with the initiative and decision. 


You Don’t Have to Drive Your Trade Away With Prohibitive Prices 


A ar n Solve your problem with Hold-Heet goods. Hold your trade. Give 
4 Wee wer i your customers maximum value and make a big profit for yourself. 
Vy; ri l -8 Ags * * š 
EEEE TEENAAN A Few Comparisons 


Hold-Heet Combs, Curling Irons and Immersion Heaters retail at $3. 
The lowest competitors sell for $4.50. An advance of 50%. Hold- 
Heet Radiators sell for $6, $7, $8 and $10 against minimum competitors 


— — N Fo prices $7.50, $11, $16 and $22. An advance of 25 to 120%. These 
Ef l — md are big sellers. So are Hold-Heet Pads. All of our goods retail for less 


than any competing line. 


Hold-Heet is a Quality Line 


They are the kind of goods you are proud to recommend and sell, 
for you know they are right. Send today for our complete cata- 
logue. Our prices will surprise you and our goods will make 
friends with your customers. 


RUSSELL ELECTRIC COMPANY 


MANUFACTURERS 


140 West Austin Avenue CHICAGO 
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GLASS INSULATORS DE i ROI i 
w ifi 
erase nel Exposition, 5 RUBBER COVERED 
for low and medium voltage insulators. 
THE BROOKFIELD GLASS COMPANY W i R J S 
2 Rector Street, New York, N. Y. | 
Northern Electric Company 
LIMITED 


Distributors, Montreal, Can. 


ee 


“Res. U. N O Birmingham, Ale: 


m 5 Wo EVERY coil examined and CONDUITS 
i labeled under the direction 

S| CHICOKE of the underwriters laboratories. 

e Ignition wire for autos, 

i motor boats and aeroplanes. 

Send for booklet fully describing 


American Steel & Wire Company 


‘*Xduct’’ Galvanized. 

Electroduct' Enameled. 

Loomflex Non-metallic. 

Genuine Circular Loom’’ Non- 
metallic. 


Chicago New York Cleveland Pittsburgh l : 8 } C 
— nee S. Seeel ee oe New York Circ L s 
JJ 55 90 West St., N. Y. City 
Sea francisco Angolos Portland Seattie 


Bare a Copper Wires | VICTOR INSULATORS 


N.E.C.S. Rubber Covered Wires and The recognized standard of quality and service 


3 on co The Locke Insulator Mfg. Co. 
sca OME R NEW YORK ROCHESTER, NEW YORK 


SAMSON SPOT ARC LAMP CORD 


Solid braided cotton, waterproofed. Willoutwear metallic devices or 
twisted rope. and will not transmit shocks. 


Sead for sample and catalogue. 
SAMSON CON DAC WORKS a -e - - Boston, Mass. 


— IMU AN- 7 


PLATINUM 


| A CONTACTS OF ALL FORMS WIRE FOR WIRELESS TELEGRAPR 
RERSTANCE WIRE WIRE AND SHEET FOR ALL PURPOSES 


| SCRAP PURCHASED 
: AMERICAN PLATINUM WORKS 
NEWARK, N. J. 


Shadow Cord. Lamp Cerd 
LOWELL INSULATED WIRE CO. 


Lowell, 
N. k. C. S. Wire Telephone Wire 


STANDARD BOOKS FOR THE ELECTRICAL TRADE 


Practical books for the practical man covering 
all the phases of the electrical field. For sale by | 


Technical Journal Co, Woolworth Building, New Vork 
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